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1. IU Update; We have received two £O's to update the (breadboard)
U~ SOOST tc the 506 ceonfigura __.,n. Thesz EO's call for changes in 6
“distributors and 16 cablas. The work will be accomplished by April 3

by working overtime this vveeke-.mlM/j S Ly

» /
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A MDA-' We have shipped,_to‘/ASTE\th% structural test unit Qf the MDA _
with mora thaﬁ 500 strain gaug:%‘fﬁstallegio L

3. Space Manufacturing: Mora than two years ago we startad to
investigate zero gravity manufacturing applications. This effort culminated
in the Novembsr 1, 1968, meating and in the approval of some simple
experimants for the AAP-2 flight, In addition, as a result of our invitation
to industry to pariicipate, a number of companies have approachad us with
sucgestions for flight experiments., We are engaged in discussion with
these industrial {g2nerally ncn=-aerospace) Fi's. In many areas the basic
understanding cf the possibilitias and limitations cf the effect of the near
zerc "g" environment on physical and chemical procasses is very incomplete.,
| Accerdingly, after discussions with other elements in MSFC, we have
requested relatively modest amounts of money for a general fundamsntal.
study and for cthar mors socc,&,: studies ai *i at process definition in,
critical arras. Such detiniclon wi il suppc rot only the AAP-2 oxperimants,
but will alsc psrmii industry to participate more mf-a:_njm.ly W‘Th product-
orie‘ntod research, These procurament requests are held in Dr. Johnsen's
‘office for lack of i* nds and without apparent hops of being processed furth@r.
The compl te lack cf -manmal sipﬁﬁrt from ‘ipa ';::w*'z. makes. Sp"’:.‘.f;\;
_’Elann‘" r.g'f‘-_ continus d dustry partitipation and any follow=-on symposia

P e S

_rather meanin czl;-ss;
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4. 406-Font Sergontuator: Th-'.'-.~4L foot, full scala "Serp=ntuator" enginaering
modﬂl biilt as a Od-.kl:p gystem fer £llm cassette ramoval and other EVA,

J. prc antly being testsd on alr bearings on a flat surfacs in Building 471l.
During the cycle, the Serpentuator 15 deployed by remote control from the
storage position to bring the tip to the edge of the air bearing floor; there

‘an "astronaut" can step into the tip ceoatrol station and "fly" manually to

a simulatzd film casseti= removal work station. We have laid cut a motion
pattern which allows for familiarization with the control pansl in less than

one hour. The neutral buoyancy simulation in three-dimensions will follow s soon.
We invite you to p=rform an initial tzst flight on the Serpentuator in the present
two~dimensional arrangament. | '

- 5. A-5L Suit: In answer to your requast | ”‘Joty—N-GQ Siebel): We ara
procuring new suits  one of thess wﬂl ht you. Delivery of one suit per week
“over five to elght we°k is dus to stait soon. When the suit which will fit you

arrives, we shall advise you and make arrangements for you to try it. V

'


Ed Buckbee
Translation
?Astrionics Lab? [questioning ASTN]

Ed Buckbee
Translation
Bonnie This page also in lake Logan Retreat folder. [See Johnson NOTES] B
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Space Materials Processing Program (Manufacturing in Space) - We have prob-
lems in this area. The possibility of _processing materials in space has become
a relatively attractive ''sales feature'' for the Space Station. The meetings,
presentations and press releases have aroused some serious interest on the
part of potential participant industries.” The program planned by the Center
has turned from '"'structuring demonstrations' to a realistic, critical program
to do more fundamentally basic research necessary to an understand1ng of the :
l;;gégs‘ées This research is required for design of realistic experiments in
space. Such experiments are essential to developing processing capability.

The funding with which OMSF had planned to support this area is tied up in
the Space Station PAD. We have made several unsuccessful attempts to
encourage Doug Lord to try to get it cut loose and made available to us. We
also have asked for permission to start a part of the planned activity with
advanced systems development funds (908). We could hold completion of nego-
tiations for some research now planned in that program in abeyance until a
""pay back' of funds could be made when experiment definition monies become
available. Headquarters has not concurred with this plan, supposedly, due to
the uncertainties of getting Space Station funds released in appropirate amounts
this fiscal year. Discussions with Doug Lord this past week indicated that
P/w5¢ .this was not the total reason and gave me little hope of his being able to move
P/ace "off dead center'' in the foreseeable future without some real assistance.

' w‘”{ This problem is a part of the over-all problem, availability of experiment
/MS‘ Into ~definition funds, ass1gned to Mathews as an ''action item'' in the last Manage—
"ment Council Meeting. So far as we can learn, even he has had little success
fravel ﬁ/ﬁerin getting consideration of splitting out the definition funds from the total
Space Station package. Until he does, we need to find some '""work-around

-ﬁ@fmf‘&

}{ZZ fézﬂt_ solutions'; perhaps like that suggested above.
('\y/akc, Compounding the problem is the fact that a '"pro tem' replacement is filling-
_Z(;szh ‘ in in Lord's "shop'" for the man who normally heads the experiments area.
,m ke 'He appears to be taking a position on how the work should be done which can:
Js mN (2) delay any work-around solution and (b) so fix the requirements for more

{ "paper' feasibility studies, related to space station studies, that the funds,
s "-’ when available, are usable only for more '""paper'' describing the experiment

('f Hat n module.

/ *3 We are dangerously close to alienating a number of competent industrial,

£ research organizations who want to part1c1pate and who are willing to pay
the biggest part of their own way. We need to provide them only '"token' 3
isupport, but we must do it soon. Funds to do the work are available in
Headquarters in this year's budget. We need them now. V



Ed Buckbee
Translation
Bonnie Please place this whole page into my travel folder for the May retreat at lake Logan. I'd like to bring this topic up there. B
[Manufacturing in Space]
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NOTES 4/1/69 FOSTER ' 4/«9

thott S

INSTITUTIONAL PLAN REVISION

We have been informed that General Bogart intends to present the MSF
Institutional Plan to Dr. Mueller at the OMSF directors' retreat April 11-13
and the Center directors' retreat May 1-3.. (MSFC's input was supplied
during February 1969.) W

In addition he intends tc cover certain modifications to the plan which will
include the effect of the Apollo stretchout and the FY-70 budget proposals,
Further, the field Centers are being asked to make general impact statements

~ to possible program changes such as deferment of Saturn IB follow-on produc-
tion, restart of Saturn V deliveries (516 and subsequent starting one year
earlier), a three per year launch rate starting in FY-74, extended Apollo launch
schedule for Lunar Exploration (starting with 507), slip in AAP Core Program
and concurrent launcheb of AAP and Lunar Exploration missions in FY-71 and

72, 7
We are coordinating the efforts of the various Center elements in support of

General Bogart and will review the information with Center management prior to
furnishing our reply. =~

- FULTON ASKS COMPLETE HISTORY OF NASA's FY-70 REQUEST

Rep. Fulton, senior Republican on the House Space Committee and the MSF
Subcommittee, on March 19 asked Dr. Paine for a presentation showing reduc-
tions made by BOB from the $4.7B and $4. 2B budget requests. Mr, Fulton's
stated interest is to restore funds in areas where cnpplmg reducdons have

been . made and to fmd optlmum rates of expenditure, I/
R e TRV e &
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NOTES 4/1/69 HAEUSSERMANN

"r/a()q

ATM Hydroaen Alpha Telescope Cross Hairs. Reference Notes 2/17/69
Haeussermann. In response to your question abouf Dr. Tousey being
happy with the MSFC decision to incorporate the fnechanical cross hair,
__subsystem, the answer is that he is satisfied.\/However, at the PI
meeting last week, several PI's mably Drs. Newkirk and Giaconi)
_expressed a strong dissatisfaction with this decision.  The dissatisfaction
is primarily based on the expenditure of money for this change. Several
other ATM experiment changes have been disapproved because of the

lack of money. Further, a larger number of change requests as well as
increased pressure for incorporation from the Pl's can be expected. ,
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NOTES 4-1-69 HEIMBURG s P
S - 419K
1. S-II ANOMALY INVESTIGATION: Shake tests of the J-2 oxidizer turbopump
on the J-2 bobtail stand to the 3g levellave shown that the pump gain obeys
predict1ons. No increase in pump gain, as had been theorized, with in- .
creasing vibration levels has been observed. i

2. S-II LEAK DETECTION AND PURGE SYSTEM: Slnce S-II-508 and subsequent
stages employ spray foam insulation instead of the helium purged insulation,
nearly all of the leak detection and purge requirements can be deleted and
_the attendant GSE deactivated. 1In a meeting with the contractor this past
week, methods were outlined to deactivate the maximum amount of GSE for
the minimum cost. The resultant decisions should save the government e
_.con51derable amount of money over what was 1n1t1a11y planned.

3. "MODERN LUBRICANTS" COURSE: Messrs. McKannan and Demorest and

Mrs. Whitaker of the Materials Division will be teaching a course in
"Modern Lubricants" April 21 - 25, 1969, at the University of Alabama

in Huntsville. '

4. AS-504 POST FLIGHT EVALUATION: Evaluation of the AS-504 flight loads

- during first stage burn was completed. Lcads encountered were within the
expected range with about 357 of meximum design load obtained during
maximum loading.. —"

5. AEROSPIKE THRUST CHAMBER DAMAGED: The aerospike thrust chamber being
tested at Rocketdyne's Nevada Field Laboratory was damaged during a test
on 3-20-69. Preliminary inspection revealed the damage consisted of a
_group of some 100 eroded tubes on the outer shroud and erosion of several
“injector strips. The thrust chamber assembly is being shipped to Canoga
Park for evaluation. ¢

6. IM/ATM EVA CONCEPTS: The LM/ATM EVA Working Group met 3-21-69 to
review the status of EVA aids for ATM film retrieval. Astronauts had

- evaluated, in neutral buoyancy, the trolley rail translation and film
canister transport aid and also a system of hand rails for astronaut
translation with a dolly and hinged arm. The astronauts felt that the
_trolley rail was too difficult to move and had upde31ra51e-d§ﬁam1c char-
_acteristics. Mr. Horton concurred with the | Worklng Group in changing
‘the base line from the trolley rail to the dolly system.

7. S-11-3 CRYOPRCOF TEST: The S-I1-8 cryoproof test was successfully
completed on 3-28-69. This was the first cryoproof test of a stage with
the spray foam insulation used in the programmed flight configuration.
Post test inspection revealed only four minor defects in the insulation.
These results indicate our efforts to incorporate the spray foam
significantly improve our long standing insulation problems with the S-II
stage. .




NOTES 4/1/69 HELLER /@

4} 90b

1, A research review on Radiation Physics Research at MSFC was held

on March 27, Representatives from Headquarters, other Centers, the

Air Force and industry were in attendance in addition to MSFC, Particle
radiation physics is one of the major scientific areas of SSL, Papers
covered shielding studies, flight experiments, super conductivity, relativity
experiments, cosmic rays and radiation damage,

2, RTSM and H-alpha Telescope: Progress has been made in the joint MSFC/
NRL Real Time Solar Magnetograph, The H-alpha telescope was received from
Spectrolab this week,

This telescope will be co=aligned with the cassegrain telescope of the

. magnetograph instrumentation, Simultaneous observations yielding H-alpha
~images and Fe=-line magnetograms will enable investigators to explore pos=
sible relations between flare development (monitored in H-alpha light) and
magnetic field strengths, polarities, orientations, gradients, etc, (monitored
with the real time solar magnetograph),

3. Thursday, March 27, Jesse Mitchell sent to McGuire, one of our young
astronomers, a telegram stating that the proposal to fly on the Convair

990 during the aurora expedition was approved, During this expedition

the 990 will be stationed at Fort Churchill for about 30 days during
_November and December of 1969, We will participate by using our TV

" systems to momitor the sky, It is essentially the same TV system presently
“being used for meteoroid astronomy, We hope to get information on the
pulsating aurora and on the meteor environment, We heard of this expedition
through Mr, Dubin about four months ago and submitted a c0mpet1t1ve proposal
shortly thereafter.E/f"

4, T=027: Word has been received that approval has been given to incorporate
8$-073 into T-027, However, we are waiting for the formal notice from OSSA
before we start taking action, The question of assignment of S-149 to MSFC
for combining with the T=027 flight dis still open, Both S=073 and S=149 have
PI's at Dudley Observatory, This action to incorporate S-073 w111 impact the
Crew Station Review and Critical Design Review dates for T-027...

Len Yarbrough met with representatives from Quality Laboratory to discuss
the in~house qualification program for T-027, The sample array can be tested in
its entirety; however, with the advent of S=073/149 changes, the more satisfactory
arrangement is for Martin to qualify it, A memorandum will be drafted for for-
malizing the working relationship for the sample array.»///
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1, S-II Oscillation: The planned vibration testing of the "bob-tailed"
engine with the center engine LOX feed line installed has been completed.
MSFC is continuing to analyze the data and has furnished the data to NR
for their analysis. Pulse testing started Saturday, March 29, using the
"boh-tailed" engine with an accumulator installed adjacent to and con-

- nected to the present LOX sump. The first phase of the Mini "A" Structure
Aft LOX Bulkhead Dynamic Test may start as early as April 1 with comple-
tion scheduled for April 14, Wyle lLaboratories has indicated they will
release the required shaker equipment to MSFC for support of the remain~
ing test phases by April 18 as requested. We are targeting April 18 for
decision on the early engine cutoff.. This will allow us to review the
static test results at your April 15 AS-505 Preflight Review and have a
firm position for the April 22 Apollo 10 Flight Readiness Review. Alithough
no harmful effects are expected, we and the Engine Program Office are
finalizing the environmental limits for assessing possible damage to the
S-1I-8 engines as a result of the early center engine cutoff during static
firing.

2, S-II-7 Insulation: Insulation work at MTF on S-1I-7 is progressing
with no problems. All feed lines have been sprayed and inspected. No

‘ rmd was found. The cork which was installed while S-1I-7 was on the
stand has been inspected and found acceptable.

3. Guidance Switchover for Translunar Injection (TLI): Tom Stafford
called me last week to ask what impact we would have on providing
guidance switchover capability for TLI on AS-505, This would cover
launch vehicle platform failures after liftoff, orbital ccast or in TLI burn.
We do not have a direct hardware or flight software impact since TLI :
switchover can be accomplished with a navigation update. AS-506 will
be like AS-505 in this regard but AS-507 implementation will provide for
this switchover without use of navigation update and the S-IVB cutoff
from the spacecraft will be made an interrupt. I have told George Hage
__that we are implementing this. R ‘

4. Component Life Extension: I had a briefing March 28 on our Saturn IB
and Saturmn V Stage and GSE storage and the planned activity of the com-
ponent life committee which I understand may be chaired by Karl Helmburg.
It was pointed out in the briefing that one of the_objectives of this com-
mittee is to extend the specification life of soft goods (elastomers, suc_h
_as O-rings, seals, etc.). An extension of the present spec life of one
or two years can save a great deal of money and positively affect the
rehabl.lty and quality of our hardware; for example, if the spec can be
“extended for one year, it will prevent the changeout of approximately 100
soft goods on each S-IB stage of AS-206 and subs. In addition, the one
- year extension would mean that only L englnas of 56 would require chan'fe—

: 6ﬁt of soft goods mstec.d of 51 engines. Ve




NOTES 4/1/6 JOHNSON - 4l e
; 4 9A '
_pace Materlals Processing Program (Manufacturing in Space) - We have prob-
lems in this area. The possibility of processmg materials in space has become
a relatively attractive "sales feature'' for the Space Station. The meetings,
presentations and press releases have aroused some serious interest on the
part of potential participant industries. The program planned by the Center
has turned from "structuring demonstrations' to a realistic, critical program
_t_o‘_c'lq more fundamentally’ basic research necessary to an understandmg of the

processes. This research is required for design of realistic experiments in
‘space. Such experiments are essential to developing processing capability.

ooy

The funding with which OMSF had planned to support this area is tied up in
_the Space Station PAD. We have made several unsuccessful attempts to
encourage Doug Lord to try to get it cut loose and made available to us. We
also have asked for permission to start a part of the planned activity with
advanced systems development funds (908). We could hold completion of nego-
tiations for some research now planned in that program in abeyance until a

) "pay back' of funds could be made when experiment definition monies become
available. Headquarters has not concurred with this plan, supposedly, due to
the uncertainties of getting Space Station funds released in appropirate amounts

-

7,"“_ this fiscal year. Discussions with Doug Lord this past week indicated that
Fioas _this was not the total reason and gave me little hope of his being able to move
b f "off dead center'' in the foreseeable future without some real assistance.

_ This problem is a part of the over-all problem, availability of experiment

I""'.‘L‘-;,? . ' definition funds, as51gned to Mathews as an "action item' in the last Manage—
e ment Council Meeting. So far as we can learn, even he has had little success

<t i b |...in getting consideration of splitting out the definition funds from the total

A g : Space Station package. Until he does, we need to find some ""work-around

solutions''; perhaps like that suggested above.

AN Compounding the problem is the fact that a ""pro tem' replacement is filling-
Levac. in in Lord's ""shop' for the man who normally heads the experiments area.
[l /';i.t ‘He appears to be taking a position on how the work should be done which can:
d (2) delay any work-around solution and (b) so fix the requirements for more
'{l_ v 'J ""paper' feasibility studies, related to space station studies, that the funds,
"*‘—;’7"3' when available, are usable only for mox;e:.t_l"gaper" describing the experiment
U Hhere module.

\.,/ #& We are dangerously close to alienating a number of competent industrial,

. research organizations who want to part1c1pate and who are willing to pay
the biggest part of their own way. We need to provide them only "token' B
support, but we must do it soon. Funds to do the work are available in
Headquarters in this year's budget. We need them now. v



Bonnie Please place this whole page into my travel folder for the May retreat at lake Logan. I'd like to bring this topic up there. B
[Manufacturing in Space]

Done. BH
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NOTES 4/1/69 IXIURPHY /‘ 4/@
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Fire Research in Space Vehicles; At the March 26, 1969 Fire Research
Program Meeting (mentioned in my Notes of 3/24/69) a NASA Steering
Committee on Fire Research in Space Vehicles was established. The
Committee will operate through the NASA Aerospace Safety Research and
Data Institute (ASRDI) under the chairmanship of Dr. Irving Pinkel and will:

1. Review the state-of-the-art in fire prevention, detection and
extinguishment in space vehicles.

2. Develop requirements and needs for research where necessary.
3. Implement studies and programs.

Membership includes representatives from NASA Headquarters, OART, OMSF,
MSFC, KSC, MSC, ERC, and Air Force (specifically the MOL).

Early studies and research effort suggested by MSFC were the development
of CO/NOZ gas detectors, noncombustible replacement for activated
charcoal in ECS, wire insulation, etc. Dr. Pinkel or one of his represent-
atives will visit MSFC soon to be briefed on our work in non-flammable
materials,testing and other items of interest in the fire research area.

National Safety Council Award: We have been advised by the National
Safety Council that MSFC is to receive an Award of Honor for our safety.
performance in calendar year 1968. “The Award of Honor is the highest
“award given by the Council and is based on improved performance in the
reduction of frequency and severity of accidents. Qur Award will be

received in April at which time appropriate -publicity will be arranged.

&l



% . ’?.)

. ' /
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AS-505 Mission Rules: The final MSFC Launch and Flight
Mission Rules inputs for Apollo 10 have been made to KSC and
MSC. There are no major open items in the Launch Rules, but
several significant changes in the Flight Rules are pending 4
completion of AS-504 flight evaluation or AS-505 vehicle changes.
Open items include S-IVB restart GO-NO GO rules for engine
_chilldown failure; S-II engine out rules if the S-II center engine
is shut down early; and guidance platform failure rules ifi the
event of spacecraft crew guidance takeover. These open areas

. -~
are being worked. , -~
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REMARKS

The enclosed pictures show the full scale Serpentuator

setup, which seems worthwhile for a half-hour demonstration
to you and Dr. von Braun. We mentioned this subject in the
recent Notes (copy attached). I would appreciate it if maybe
you would have a chance to look at it and hear firsthand the
story behind it.

There is an article being prepared by Public Affairs Office
for publication in the Marshall Star and newspapers waiting

for a good shot of Dr. von Braun flying the Serpentuator.
Please let us know whether we should wait for such an

occasion or go ahead with the release.
b
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CODE NAME DATE
S&E-ME-DIR Hans F. Wuenscher 4-23-69

MSFC - Form 183 (Rev. February 1961)



NOTES 4-1-69. SIEBEL 4|8
Al 1o\
1. IU Update: We have received two £O's to update the (breadboard)
IU-500ST to the 506 configuration. Thess EO's call for changes in 6
“distributors and 16 cables, The work will be accomplished by April 3
by working overtime this weekend. f s
s (rsMnact a8 Lap i
2. MDA: We have shipped tof AST;J\ he structural test unit of the MDA
Wlth mora than 500 sL'raAn gauge «*mstallexd g

l )

3. Space Manufacturing: More than two years ago we started to
investigate zero gravity manufacturing applications. This effort culminated
in the November 1, 1968, mesating and in the approval of some simple
experiments for the AAP-2 flight., In addition, as a result of our invitation
to industry to participate, a number of companies have approached us with

3(“\""& “suggestions for flight experiments. We are encaged in discussion with

—— these industrial (generally non-aerospace) PI's. In many areas the-basic

(his fojL ﬁundPrstandqu of the possibilitias and limitations of the effect of the near
__zero "g" environment on physical and chemical processes is very mcomplete.

ales /h ! Accordingly, after discussions with other elements in MSFC, we have

[25s lg v ’ requested relatively modest amounts of money for a general fundamental.

‘ J study and for cther more specﬁ_fmc qtudllnq aszM at p;g,\ceqs definition in,

A K P

Hefreod critical arcas. Such de finiilon will suppert not only the AAP-2 experiments
ff“&("- but will also pf rmit industry to participate more meaningfully with product-

/-.( U\n orif'ntoc‘ research. These procurament requests are held in Dr. Johnson's

[SeaNonns M| “sifice for lack of tunds and without apparent hope of being processed further.

NOT{SB The complate lack of “financial _support from ‘{Padquarr—‘m makes specific’
R _planning TeT continw‘ﬁin ustry sation and any. follow-on.symposia

e ? rather meaningless .

.4, A40-Toot Serpentuator: Tha 40-foot, full scale "Serpentuatcr" engineering

modnl bullt as a backup systam for £ilm caqsa‘rn=moal and other EVA, \
s presently being tastsd on alr béarings on a flat surface in Building 4711.

During the cycle, the Serpentuator 18 deployed by remote control from the

sterage position to bring the tip to the edge of the alr bearing floor; there

an "astronaut" can step into the tip co:;trol station and "fly" manually to

a simulat :d film cassette removal work station. We have laid cut a motion. -

pattern which allows for, famﬁ;arizatnon with the control panel in less than

one _hour. The neutral buoyancy s:Lmulanon in three-dimensions will follow soon,

We: invite you to perform an initial tast flighi on the Serpentuator in the present

two-dimensional arrangoement . "

5. A-5L Suit: In answer to your requast (Noty ~-17-69 Siebel): We are
procuring new suits, one of these will fit t you Delivery of one suit per week
over five to eight weeks is du@ to start soon.. When the suit which will fit you

arrives, we shall advise you and make arrangements for you to try it. V


Bonnie This page also in lake Logan Retreat folder. (See Johnson NOTES) B

?Astrionics Lab? (questioning ASTN)
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SERPENTUATOR POSITIONS THE &
MANUF. MACHINE INTO FREE FLIGHT ORBIT 2 e
IN THE PATH OF THE SPACE STATION IN

ORDER TO AVOID DRIFTING —_ > /‘
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FREE FALL TRAJECTORY
P o OF SPACE STATION
2 SERPENTUATOR RETRIEVING REMOTELY
OPERATED FREE FLYING SPACE MANUF.
SPACE n—
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This is a partial set of the
4-1-69 Notes. Dr. vopn Braun
asked that we distribute these
now. The remainder will be
distributed after he reads them.
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- NOTES 4/1/69 BALCH .,,.;D?/,?
4),974 |
.S-1I-7 - Stage is in the vertical position in the S-II Stage Checkout and
Storage Building undergoing insulation modifications, Stage is still
expected to be ready to ship to KSC on 4/11/69.%_#,

__S_-_-_Il:g - Cryogenic proof pressure test was successfﬁlly completed on
3/28/69 and static firing is scheduled for 4/8/69. L

S-IC-10 = "Power-up' was accomplished on 3/27/69, and static firing is .
-scheduled for 4/ 16/69.V

BOMEX - The status review meeting scheduled for 3/27/69 and 3/38/69
was held at MTF as planned. Attendees from ESSA included Dr. Kuettner,
Director of BOMEX, and Col, Barney, BOMEX Project Manager,

Signal Conditioning and Recording Devices are installed on all five of the
_ BOMEX ships. The ship "Rainier" departed Gulfport on 3/31/69 for sea
trials, -~ '

University Affairs - The Louisiana State University proposal to NASA
Headquarters for continuaticon of their sustaining grant through the year
beginning 9/1/69 has been received for review, - :

Contract Administration at MTF - The redelegation to the Air Force of
contract administration at MTF on the Boeing and North American Rockwell
stage contracts has been forwarded to Patrick Air Force Base for acceptance,
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NOTES 44/1/6 BELEW -‘/i",ﬂ,"';:
_ | 119 e
LM SOF".[ WARE: We are in final negotiation phase with MSC on develop-
ment of airborne software for the .M. In reaching the understanding, '
the factors recognized were: (1) MSC retains the basic responsibility for
the LM Primary Guidance & "\Iavwatmn System (PGNS), which will be
GFE to .‘\«[SFC/Grumman (2) MSC has a contract with MIT, the software
contractor; (3) The guidance requirements are a matter for joint Center
development; and (4) uoftware/hardv\are verification by Grumman is- of
joint interest to the two Centers. \~ e
HABITABILITY SUPPORT SYSTEM (HSS) PRR: The Preliminary Require-
‘ments Review Board Meeting on Habitability Support System was held }
March 25. Board disposition was accomplished on all submitted Review
Item Discrepancies (RID's). MSC has still not performed their formal
requirements review of the two medical experiments for which HSS must
provide data. We are proceeding on the best data available but may be
required to backtrack upon receipt of formal requirements. -~
WA CS PROPULSION MODULE PDR: The Workshop Attitude Control
System Review was held March 26-27 at MSFC. Forty-six RID's were
processed. Only one will need substantial study. It involves deleting the
fequirement to ship a propulsion module to SACTO for exposure to static
firing environments. The Board Meeting is planned for April 17. |
MDA /AM/PAYLOAD ENCLOSURE INTERFACE LOADS MEETING: Basic
results of a loads meeting with ASTN (Heimburg) were: (1) Proceed with
static structural test ASAP; (2) No modification to the MDA test article
_required; (3) Update test documentation to reflect 24 knot launch wind;
(4) Release hold order on MDA dynamic test article start of fabrication;
(5) ASTN will'supply a complete set of static, vibration and acoustic test
_schedules for MDA, Payload Enclosure, and ATM next week. The MDA
will be delivered to the test site (Building 4619) next week to begin test
preparation and setup. The lower sylinder of the Payload Enclosure is
_planned for completion of fabrication and assembly by May 1, 1969, :
MDA C-ED will be directed to replace 16 rivets in the AM static test
article to meet the revised loads.
MDA C/AAP-2 NEGOTIA TION SCHEDULFS A rescheduhng of the AAP-2
contract negotiations has been coordinated with the contractor and within
the Center. This new schedule calls for a prenegotiation conference on
April 16; contract negotiations April 17 through 25; and submittal of the
executed contract to Headquarters on May 12. A teletype delineating
this schedule and requesting a 30-day extension to the current reorder
contracts is currently in Mr. Gorman's office for signature.|.”
AIRLOCK MODULE MANA GEMENT MEETING: An Airlock Module
Management Meeting will be conducted at St. Louis on April 3. The
agenda has been sent to all cognizant MSFC organizations, Headquarters,
KEC, and MSC, W
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NOTES 4-1-69 BROWN ..__/j .'z/d;
%

F-1 ENGINE - Reference notes of 3-24-69 concerning failure of

F-1 engine actuator hydraulic supply boss. The failed boss was

" one of a group of 12 obtained from a particular sﬁpplier in late

1967 and early 1968 and installed on engines F-6083 through

F-6090 (S-IC-12 and S-1C-14). Bosses from all other suppliers

have been determined to be satisfactory. The minimum wall

thickness of the failed boss was 0.060 inches below drawing

~ minimum (0.113 inches was reported previously) however, failure

would still be .expected from this wall thickness. All bosses in the

field are being inspected. Any bosses below minimum thickness

will require replacement of the No, I fuel high pressure duct.
Cause of the improper thickness was apparently impr oper tooling
and inspection at a high point of the forging.

Reference notes of 3-17-69 concerning the reduction in fuel pump
head of engines F-6029 on AS-504 after 80 seconds flight time.
This anomaly was probably caused by loss of lead from the front
wear ring of the fuel turbopump, and had no effect other than the
_performance shift. Vehicle AS-505 and subsequent engines had
a double inspection process of the wear ring, and this problem
should not recur.
J-2 ENGINE - The AS-504 flight data will require a revision in
the flight mission rules which previously allowed J-2 engine start
“attempt after recirculation system failure or main fuel valve
failure in the open position. Acceptable modifications to these

rules could probably be obtained from data from an AS-505 third
Jburn experiment. Implementation would require software iocnc '
and IU wiring changes; however, this is the last flight vehicle :
_equipped with instrumentation adequate for a thorough post- test
analysis. _The test data might save us a mission someday. Near

spec1f1cat10n start conditions can, we now believe, be obtained

without the S-IVB stage recirculation system through the following |

procedure: (1) Open main LOX valve and chill LOX system with
.a five second LOX dump through the engine. (2) Close main LOX
valve and wait 100 seconds. (3) Open the main fuel valve for an

V.:f.

The contract for J-2 Engine Operational and Flight Support
covering the period from January 1, 1969 through June 30, 1970,
was approved by NASA Headquarters on Friday, March 28, 1969,
An executed copy of the contract will be handcarried to the
Contractor's plant on March 31 by Headquarters personnel who
will be attending the Program Review,

eleven second fuel-lead start,
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Ed Buckbee
Translation
BB Has Apollo Progr. Office made a decision? B


CONSTAN 4-1-69 NOTES _’B a.
41 9%P - f /‘?

Visitors:

Bell Aerosystems is preparing a proposal to the Navy on an Amphibious
Air Cushion Vehicle (ACV), called the SK-10, and is surveying Government
facilities for recommendations for use. On March 24, in connection with
the survey, the following Bell Aerosystems personnel were given a tour of
the MAF facilities: :

Major General Don O'Strander, Bell Aerosystems Advanced Planning
Rear Admiral R.K. James (retired), Bell Aerosystems Consultant
Mr. John Chaplin, ACV Engineering

Mr. Tony Brocato, Manufacturing \V_,/"A

The following visitors were given a briefing and tour of the facility:

March 24 Rear Admiral Walter F'. Schlech, Jr. Commander, Military Sea
Transport Service, Atlantic Area, accompanied by Captain
Jim Miller, MSTS, New Orleans :

March 25 Captain Jack T. Bishoff, USN, Deputy Commander, Eastern
Area, Military Traffic Management and Terminal Service,
Brooklyn, New York.

Mr. Shigeru Otsuka, Executive Director, Japan Trade Center,
New York, New York

March 26 Mr. Richard W. Kitschigin, Radio RIAS, Berlin, Germany
March 28 Senator Tran Ngoc Nhuan, South Vietnam and Colonel Ngugen

Linh Chieu, Armed Forces Attache, Vietnamese Embassy, with
State Department Escort, Mr, Taoul Georghin. "











Ed Buckbee
Translation
E.M. Who will replace Scott? B


-'B‘f7

$-1I-7 - Current plans call for shipment to KSC on 4/15/69 This will
pr provide for arrlval at KSC on 4/21/69, in accordance with KSC's readiness
to receive it,\ —

NOTES 4/7/6% BALCH

% S I{ 8 - Preparations are on schedule for static firing on 4/8/69, as
prevmusly scheduled,

S-11-10 - Static firing is still scheduled for 51/16/69 R

BOMEX - Sea trials on the ship "Rainier'" were completed on 4/4/69. Signal
Conditioning and Recording Device operated perfectly. Sea trials for the
ships '"Discoverer®, "Mt. Mitchell", and "Oceanographer' are scheduled

to be completed by 4/18/69, and_sea trials for the ship "Rockaway' are to
be conducted while en route to Barbados. \—

Target date for sctting up NASA MTF field operations on Bar?;ados is 4/24/69V‘

University Affairs - Mr. Herb. Quinn of the Office of University Affairs, NASA
Headquarters, was at MTF this past week, and we discussed with him and
represcntatives of Louisiana State University the conticuation of the university's
sustaining grant through the year beginning 9/1/69.

Edgewocd Arsenal Project - The first shipment of explosives is scheduled to
arrive today, and a 48-hour thermal stability test of the explosive mixture
will be started immediately.,

High Pressure Industrial Water Facility - The vendor's recommendations
on the cavitation preoblem with the De Laxal main pumps have been received
‘and are under study.\"

Legal Affairs - Mr, Joe Brown, Assistant U, S, Attorney out of Jackson,
Mississippi, was at MTF on 4/3/69. He has been assigned to represent the
government in the damage suits that have resulted from static firings at MTE

LIE.




NOTES 4/7/69 BECKER 54 i

+ LUNAR PROGRAM - Reference: Your comments on NOTES 3/24/69 BECKER.

You asked if a temporary lunar base using the S-IVB "Wet Workshop" was.
_included in the Tunar basing studies. Yes - Ben I\I11w1uky has information cn
“the S-IVB "Wet Worl <shop" approac]mb to lunar temporary bases and its use in

an evolutionatry program. In fact, be included material charts on the McDonnell/
Doughs, Lunar Application of a SpenL S-1VB Stage (LASS) and Lunar Applicaticn
“of a Spent S-IVB Stage in Orbit (LASSO) concepts in data given to STAC on

March 23, 1969. :

Several MSFC personnel, including myself, attended a dry run of the final
presentation on the Lunar Planning Study at MSC on Tuesday, April 1, 1989,
Indications are that MSC's presentation to the Management Council erxl 8)

w-a\t. e

will ac advocate deletion of LRV's in me recommcuc‘gd \'11551011 Oouon You

'3
Co”
~.\
> ‘\

will be furiher 2 apprised of the results of this mcctmg and a subs cqu\.nt meeting
(Friday, April 4) at MSC,during our dry run to you on Monday, April 7

s g


Ed Buckbee
Translation
Short-sighted! B
[re MSC to advocate deletion of LRV's in recommended Mission Option]


NOTES 4/7/69 BELEW 3 ;
: -4/7

ACE/ATM INTER-CENTER MEETING: The inter-Center meceting for
developing an ACE/ATM agreement has been scheduled for April 10, at
MSFC. This agreement will cover who handles configuration control,.
_logistics, and the installation and maintenance of the ACE station.‘(""
FLIGHT HARDWARE ICD'S: A meeting was held on April 3, with
- Central Systems Engineering (CSE) and MSF C Panel Co-chairmen to
discuss status of ICD's and determine the need for proceeding with
interface meetings like the extensive one held for CSM-MDA last week.
The panels will provide this office, through CSE, with scheduled re-
lease dates for each ICD, with a list of pacing items, These will be
reviewed with the Project Managers for acceptability. Expeditious
action will then be taken where warranted. \//
EXPERIMENT PRE-BOARD MEETING: After some delay, the Pre-
liminary Requirements Review (PRR) pre-board meeting for Experi-
ments M071/M073, Mineral Balance/Bioassay of Body Fluids, is
tentatively set for April 17-18, at MSC. Due to potential impact on
the MSFC developed Habitability Support System, representatives from
MSFC will be asked to participate.\~
LM-A UMBILICAL STOWAGE AND MANAGEMENT: The stowage and
“ handling of the two EVA umbilicals in the LM-A may be a sizeable
' bro_biem. In view of the Apollo 9 experience, which showed that the
astronauts had some difficulty with the relatively short CSM umbilical,
the longer and larger diameter AAP umbilical may be difficult to stow
and manage.\/“ :
MSC TRAINER: A review and discussion between MSFC and MSC on
_trainers and training éqLiipnlent was held last week., The objective is
to make joint use of hardware to reduce the number of test articles in
the program. Present proposals include using the Saturn I Workshop
engineering mockup for the one '"g'" trainer, the Neutral Buoyancy test
_article for the Neutral Buoyancy trainers, and the present zero ''g'" . ;
; mockups for MSC use in zero '"g'" training, utilizing the KC-135 aircraft.
Assessment of these plans will be reviewed in mid-May. V"
ATM COCNTROL AND DISPIAY REVIEW: AnATM Control and Display
Design Review was conducted on April 3. A concurrent meeting, held
in connection with C&D vibration requirements, indicates there may be
_problems in meeting vibration requirements. Isolation of some six or
seven cdmﬁonents may be necessary. The findl decision on isolation.
of components will be made in mid-May when the C&D vibration tests
being conducted at Bendix are complete. V™
ATM STRUCTURAL RACK: Manufacturing is complete on the ATM
structural rack. The rack is now at Quality Lab for inspection. Inspec-
tion will be completed by April 9. Testing will not commence for
approximately two months, due to the unavailability of the payload shroud
that is to be tested with the rack. | - e j
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k: SUPER EXPLORER: Mr. Mitchell plans to have a working
session in Washington on "April 15 to discuss_the Super Explorer_
_Program. The Super Explorer is now considered by OSSA to be a
progr,amw'{nvolving\al:ig_@gg_hgg_u_z,j_migsions:‘. The emphasis in these
discussions will be to define, to some extent, the experiment
payloads for the follow-on missions. All our definition effort to

date has been on the first payload, and this work is proceeding

well. Mr. Mitchell's meeting will be a small one involving persons
from MSFC, GSFC and OSSA.

'NOTES 4-7-69 Downey

2. ASTRA: The optical stellar astronomy program has been given
much attention during recent OSSA planning efforts. “This planning
is very fluid at present, Two courses of optical astronomy
evolution are apparently bemg proposed, each leading to a 120" dif-
fraction limited system. One course evolves along the unmanned .
Tine from the present OAO's into more advanced OAQ's. The other
course is the manned approach, which would involve i‘nodules that

could be serviced and maintained by the Space Station or Space Base.

AP
3. EXPERIMENT MODULE STUDY: This effort is a proposed
MSF-sponsored study to define an experiment module (or family of
modules) which would be operated in conjunction with the Space.
_Station.. We had prepared and submitted a work statement to MSF.
This work statement has been held up because MSF wanted to time
_phase the release of this RFP with the Space Station RFP. We now
understand MSF plans to decouple this module study from the Space
Station Phase B effort and to release the experiment module work
_statement as soon as pos 31b1e. The work statement has been

coordlnated with OSSA. I consider th1s _coordination very appropriate. |-~

" Our Space Station and associated efforts can benefit from customer
interest and involvement. i




NOTES 4/7/69 FOSTER A
| U7

APRIL 11 - 13 MSF HIDEAWAY MEETING - On the agenda.for presentation
at the.MSF‘hideaway_ meeting are the following items:

1.

3.

A summary review of the @stitupiqna}_n_p_lans as submitted by

| the three Centers. L

Inst1tut10na1 plan general impact statements considering the

new program changes i.e. (defer Sat IB vehicles 213 & subsequent,
restart Sat V production, Sat. V launch rate of 3/yr _starting

in FY-74 with 516, slip AAP program 3 months, concurrent
Jaunches of AAP & Lunar exploration). |~ SHh

A roles and missions presentatlon by MSI-‘ based on the Center
Inst1tut10na1 Plans submltted earlier. “Marshall's submission
hsted future programs that we wére interested in obtaining
major participation.

A f1ve year support contractor plan for each MSF Center,
We are preparing an input which reflects our requirements
as submitted in POP 69-1 for currently approved programs

only, because of the present uncertainty concerning new programs.



NOTES 4/7/69 GEISSLER "/4{7

1, AAP Attitude Timeline and Experiments Control: A meeting was held
March 20, sttended by representatives of S&E-AERO, =-ASTR, -ASTN, PM (I0),
MSC, and Headquarters, to review the results of studies relating to the
following actions assigned by the Mission Requirements Panel (MRP):

(1) The pointing and stability problem, including & trade-off on possible
pointing aids, is to be investigated; (2) The mission timeline
requirements and capabilities are to be investigated. Results of these
actions vwhich are being published by the AAP Attitude Timeline and Ex=-
periments Working Group, sre: (1) All of the experiment requirements

as stated in the Experiment Requirements Documents, and as modified

by the suggestions recommended to the MRP, cannot be accomplished by

_the existing WACS cepability (the exnerlments most affected are S-019
MUV Stellar Astronomy," S«020 "UV/X Ray Solar Photography," and T-025
"Coronograph Contamination Measurement"); (2) Addition of a Flexible
Scientific Airlock would satisfy most of the experiment pointing re-

. quirements, however, cost of development and integration may be pro-
_hibitive; (3) Modification of pointing requirements, or the experi-
ments, by iterating the implementation problems with the Principal
Investigators may allow some of the experiments to be flown within
the existing WACS capability, however, investigation of the many
‘possible experiment modifications was not considered within the above
actions due to the time and resources available, Mr. Tweedy of Bellcomm
has discussed the integration problems with the Principle Investigators,
and suggested some modified modes to investigate; however, an assumption
that_some WACS propellent is availasble for experiment pointing would
Jhave to be made when considering these modified modes. The results
of the second sction show that the existing WACS capability of 220,000 #*sec
would be required for the baseline mission, and hence, no propellant
would be available to satisfy highly accurate experiment pointing
requirements. V"

2. Atmospheric Models: Mr. Gary Swenson of our Aerospace Environment
Division recently wvisited Dr. L. G, Jacchia of Smithsonian Astrogeophysical
Observatory, and Dr. Kenneth Champion of Air Force Cembridge Research
Leboratories (AFCRL), to discuss research on atmospheric models at

orbital altitudes. He obtained a copy of & new unpublished model being
developed by Dr. Jacchia. We have examined this model, and our preliminery
conclusions are that there is not a significant difference between the

_MSFCwmodified Jacchia model and his new model. Since Dr. Jacchia bases
his models primarily on tracking data obtained from Baker-Nunn cameras,
he has very little data at altitudes less than 200 km. We anticipate
receiving considerable low-altitudes data (1L0-200 km) from Air Force
sources from which to develop the lower-altitude portion of our model,

Mr. Swenson learned that about all of the atmospheric modeling capabilities
of AFCRL are being used to reduce data from the two density research
satellites launched in July 1968. AFCRL has agreed to furnish us these
data shortly after they have been reduced.

Y ¥ 4; W




NOTES 4/7/69 GOERNER
“D‘f/ . d

OUTER PLANETS WORKING GROUP MEETING: (Reference Notes 3-31- 69)
A meeting of the Outer Planets Working Group was held in Washington, D. C.,
on April 2 1969. Mr. R. S. Kramer, OSSA, served as chairman, and
attendees were from ARC, JPL, IITRI OART and GSI'C. Those attending
from MSFC were Dr. D. Hale (S&E SSL NP), M . C. Guttman (PD SA-P),
and Mr. B. Ellison (PD-DO-PM).

The following presentations were given during the meeting:

a. Mr. Niehoff, IITRI, presented data concerning specific mission
- requirements for first-generation orbiters and parametric data
“on orbiter payloads for the Titan III C/Centaur, 260/S-IVB/
‘Hceh(auz and S- IC/S-IVB /Centaur launch vehicles. Some of the

oib1ters used a space storable propulsion system with an ISp of
385 seconds. Mr. Niehoff also presented some data for a
rende7vous mission to the moons of Jupiter.

PR

¥

b. Mr. Matthews, ARC, presented data on the modifications necessary
to Pioneer F/G in order to accomplish either a Jupiter swing-by
out-of-the-ecliptic or a Jupiter orbiter mission.

c. Mr. Casal, OART, presented data showing nuclear /electllc
&\space_craft for orbiter missions to Uranus, Neptune and Pluto.
d. Mr. Ellison, MSFC, presented data on the capabilties of the
_Saturn V and Saturn V/NERVA to perform the 1977 J-S-P and the

1978 J U-N missions, These data showed gross payload capab_lllués_;

Data presented by MSFC were received with interest. OSSA desires further
data on more ‘ambitious missions, such as mu1t1 payload Roman candle, -
Jupiter Junctlon etc. The science objectives for large payloads must be
identified before the large payload capabilities of Saturn V and Saturn v/
NERVA can be justified. A determination should be made on the space storable
propulsion system availability during the 1976 - 1980 time period. The

nuclear /electric spacecraft will not be available until after 1980. p——

Mr. Kramer will identify action items for the working group members after

the PEP meeting.\/



NOTES 4-7-69 GRAU ‘?/“7

NORTH AMERICAN-ROCKWELL: The Quality and Reliability survey of
NR/SD Seal Beach was completed on March 27, 1969. A debriefing
was conducted with the contractor and the re51dent office. There
were fourteen discrepancies and four observations. The most sig-
nificant findings were: '

- Questionable cleanroom operations and 1nadequate docu-_
mentation ‘at Los Angeles Division. 7

b. JInadequate detailed test procedures for the Product
Repeatability Programs (component bench testing) at Downey.

c., Insufficient detailed inspection planning in some areas.
d. Poor workmanship in soldering of electrical connectors.

NR/SD was very.cooperative, and in many cases corrective action

e ooy A

was initiated at the time the discrepancies were called to their

attention. '~



NOTES 4/7/69 HAEUSSERMANN ..8717 |

Several anomalies occurred on S-1VB 504 as a result of the attempted 3rd burn
~using LOX and fuel lead for engine chilldown. The mission rule that was to cover
this chilldown failure mode proved to be no good. The fuel lead was much too
_long, resulting in a rough start and hardware damage . Rocketdyne in the J-2
Engine PMRR proposed a_new start sequence for S-1VB 505 which would require

a 3rd burn attempt. There is no way this could be accomplished without hardware
_and software changes. S&E and 1O met Friday, set the ground rules, reviewed the”
options, selected the most desirable to us, and assessed the impact. This will be
presented to General Phillips by CSE on Mondcy,AAprd 7. A final decision is
expecfed at that time, 7



NOTES 4/7/69 HELLER 1 79

L)

1, AAP Flight Experiment T=-027: PD (Belew) has clarified the situation
with the incorporation of several science experiments into our T=-027
(contamination experlmEnt) package, Approval and the first increment of
funding have been received from W, Schneider (MSF), The science experi-
ments are: S-073 for Gegenschein and zodiacal light measurements, PI
Dr, Welnberg of Dudley Observatory and S-149 for meteorite detectlon

PI Dr, Don Tagget of Dudley Observatory, Len Yarbrough will 1n1t1ate
the necessary actions together with PD to accommodate these experiments
on the extension mechanism of T=027, The management for S~073 which

was previously assigned to MSC has been assigned to MSFC and the transfer
is being carried out by PD, .~

2, Restructuring of SSL-S Division: Dr, Sieber and dﬁé‘of his co~workers
~were. transferred to SSL and moved last week to SSL, am in the process to"
restructure SSL-S as a Scientific Engineering Division in support of SSL's
8cientific missions and to _provide the vital englneerlno interfaces to other
S&E labs and other MSFC organizations, especially PD and PP, v

3. Optical Contamination Program: Dr, Dozier and Messrs, Weathers and
Naumann of SSL made a presentation on our Optical Contamlnatlon Program

to Bruce Lundin and his Division Chiefs of OART, Bruce Lundin was impressed
with our presentation and with the thorough approach to the contamination
problems, OART realizes that this is a vital area for optical technology
and for all of NASA's astronomy projects, The program has been assigned

by Bruce Lundin to Milt Ames, It will be managed by Warren Keller and

Art Reetz as a new area in the subprogram Environmental Factors for Space
Vehicles, We'll follow up this presentation with funding requests through

S&E..V/r”







NOTES - 4/4/69 - HUBER JE% f/‘?

PLARLLA\Y PROGRAMS: - The PSG '"Planetary Exploration Panel" (headed
by Don Hearth, OSSA) is presently considering Sptlons for outer
planet missions, ranging from Titan III-class to Saturn V and

f§étur1 V/nuclear. “MSFC inputs have been requested, on missions

that would be unque to Saturn V and Saturn V/nuclear capabilities.
The MSFC participants will attempt to show the mission advantages

interest in the.smaller class missions, fh o addition,

"‘uﬂ"' A —— M A mee oI e s

~of the Saturn V payload caﬂablllty,‘buL continue to jii§f§~NSEg

4

SPACE_STATION LOGISTICS: _Earlier-guidelines for the forthcoming
Space Station Phase "B'" studies specified a Gemini-derivative space-.

craft plus Titan IIIM _(or S-IC/S-IVB) for logistics, Following

the recent meeting in Houston, the new (draft) work statement calls
for consideration of "... 1n1t1a1 logistics system derived from
Apollo and Gemini Fpacecr"ft and Saturn and Titan launch vbh1c1es.ﬂﬂ
Operational studies and compavative analysis of advanced reuscable

- vehicles is also sp ec1f1ed for the long haul, Having the CSM quastion

opened again, we h8V° begun to re-examine m2ans to accommodate cargo ,

ﬁggw§;§urn IB/CS? flights, \ "



NOTES 4/7/69 JAMES

1. Third S- IVB Burn for AS-505: As you recall at the Douglas meeting on~B{-‘
April 2, both Rocketdyne and Douglas propcsed a third burn experiment /7
on AS-505, As a result of this proposal we have investigated with all
elements of MSFC various methods of accomplishing this. This investi-
gation reveals sizeable software and hardware changes irrespectlve of
~ground .or on- board issuance: ‘of commands. More important, it was
learned tnat due to the distances involved, only data transmitted through
the IU will be received. With this limited data an effective evaluation
“of the third burn is impossible., As a result of this development, I con-
vened a meeting in my office on April 4 to determine the best course of
action to obtain as much meaningful data as possible from the 505 fl1ght 5
It was détérmined that temperature data could be obtained by simulating
the fuel and LOX lead after spacecraft separation and prior to the dump
sequence. This can be accomplished by ground command and requires

no hardware or software change. We are working out the details of the
“command sequence reqguired as well as the Mission Rule change and will
report status at today's LDX with Dr. Mueller and General Phillips. ‘y
2. MSFC Pre-Flight Review for AS-505 (April 15, 1969): Although I have
attempied in the past to present problems only at the Pre-Flight Reviews,
many of the items did not warrant the time taken by Center manajement
Consequently, I am reducing the presentation for AS~505 to about 3 or

3 1/2 hours. The attendance will be reduced such that the Tcmh Floor~
Conference Room will accommodate the meeting. In preparatlon for your
Pre-Flight Review, I held informal reviews on each stage during the past
week with the prime contractors and S&E in attendance. No significant
new problems were uncovered,®

3. AS-504/S-II Oscillations: The S-II-8 static firing readiness review
was held at MTF on April 3. The flrmg is still scheduled for Apnl 8.

The instrumentation and redlines were reviewed and agreed to by the
Engine Office and ASTN as being adequate to evaluate conditions of the
_engine after the firing. Phase 1 of the Mini "A" and "C" Structures Test

Prograrn started April 1 as scheduled with completion projected for

April 14, This phase will provide bulkhead response data before the

- AS-505 flight. "

4., 1LH, Depletion Sensor Cutoff of S-IVB-508 during Acceptance Firings:
The programmed partial usage of open loop P, U. operation on S-IVB-3508
resulted in propella nt consumption greater than that observed on premous
-.S-IVB/V_ acceofam,e firings and a subsequent depletion sensor “cutoff’ dus
toa propellant depression pbeno,nenon The accepfance flrmg program
is being modified to prevent a recurrence by seiting the P, U. processor
_cutoff at 2.7% in lieu of 2%, The usable LHjp residual mass predicted
for S-1IVB-505 and similar residuals for subsequent stages plus the "G"
loads in flight will prevent any possibility of depletion sensor cutoff,




NOTES 4/7/69 JOHNSON
>
-.Z/;[/?

Work with University of Alabama - Huntsville - Messrs. Chase and Russell
met with Dr. Thompson of the Research Institute to review status of on-going
and planned work with them. "

Of seven contracts in force at the time of our last review: (1) The Sustaining
Research Grant renewal proposal is in Headquarters for review; (2) The
_History of the Saturn effort is just getting under way, it runs to November
1970; (3) Three contracts have been extended; (4) Extension of another is now
being negotiated; (5) One will not be renewed at the completion of the current
effort.

_ Of four firm proposals made: (1) Contracts or grants are now in force on two;
(2) One is being held pending identification of funding source but is low prlorlty
in sponsoring labs program, (3) One will not be funded (Hea_dquarter s decision
not to support). i

Of four draft proposals received: (1) Two are planned for FY-70 support, (2)
Request for firm proposal has been sent to University of Alabama on one,
funds are available in FY-69 program; (3) No funding source appears to be
available for one, 3

Dr. Thompson will be in Washington for dlscus sions with Office of University
Affairs this week |

Power for Communications Systems on Mars Fly-by - (Reference your ques-
tion on Notes 2/10/69 - copy attached.) Selection of the conversion system
has not been completed yet. It is possible to derive adequate power for
planned uses on board, with the reactor operatlng in an '"'idle mode," with
’relatlvely inefficient conversion s'”y'éterns The key questlons influencing
selection are lifetime, material compatlblhty, reliability, etc. Currently,
thermionic, thermo-electric and rotating machinery systems are being
considered. A low level contracted study to define advantages of each and to
identify related problem areas is now being planned. Astrionics personnel

are continuing a low level in-house effort to accomplish the same objectives./
=

(Copy of Notes 2/10/69 to Drs. von Braun and Weidner only. )



NOTES 4/7/69 MOHLERE E '4/,7
Visiting Professor: Ben Cheerek, the MSFC representative from IO
currently conductmg Systems Eng1neer1ng Course at the Uruversﬂx
_of Kansas, has returned for the mid-term break. Mr. Cheerek not

°on1y tez{ches the course to about 14 Doctoral candidates, but has
prepared -d the course in addition. “Its formal title is "Systems Synthesis
and Analysis. " Reports from Dean Rose, University of Kansas, are
h1ghly compllrnentdry Mr. Cheerek uses the teaching device of
“writing all lecture notes and issuing them in advance of his lectures.
He has been called upon to widen his scope of endeavor somewhat by
spot lecturing on his spec1alty throughout the Eng1neer1ng Department.

Additionally, he is in close touch with Jim Bradford on the matter of
the Systems Englneerlng Course proposed by Dr. Mueller He will
complete the university assignment in May. \//

s

Promotion of Dr. Scott, UAH: Dr. Charley Scott, Dean of Academic
Affairs at the University of Alabama, Huntsville and a well-known

figure in the local academic regime, has been promoted to Associate
_Dean of the Graduate School and Professor of Mechanical Englneermg
These positions are in Tuscaloosa and will take effect in September

As I indicated in the last visit report pertaining to Tuscaloosa, Dr.
Rodgers, current Dean of Graduate School, will retire next year at

which time Charley will assume the post. I have prepared and dlspatched
a note of congratulations to Cha,rley EM, |

sk it B [\m} N7 rﬁfﬂa St
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NOTES 4/7/69 MOORE ‘f/7

ACE Hardware for ATM. We have been working in cooperation with
elements of Program Management, who in turn,is working with
Headquarters to obtain a decision on the selection of a particular
_ACE Station to be assigned to MSFC for ATM Checkout Operations,
The ACE Station and complete definition of the hardware included with-
~ the basic station is overdue against the ML-15 schedule. The urgency
for this definition is to allow the elimination of alternate studies,
designs, and planning based on speculation of what hardware may or
may not be transferred to MSFC with the ACE Station and also to
allow sufficient time for the procurement cycle for required new
hardware. We are contmulna to work w1th Program Management

T e T e A S ST

to press for th1s 1mportant dec1s1on \//
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ATM Weight Status. Recent weight estimates of ATM items have
caused the total estimated weight to be very close to the official

__control we1ght of 21, 700 pounds., The most significant increase
(approximately 700 pounds) has come from the electrxcal cables.
Increases of 10 to 50 pounds have also occurred on several black
boxes. Efforts are underway to refine the present estimates and
make weight reduction changes which would be acceptable in so far
as the cost, schedule and performance impacts. g




NOTES 4/7/69 MURPHY

\-—«‘)4
System Safety Review of Nuclear Aerospace Research Facility: 'S

A System Safety Rev1ew of the Nuclear Aerospace Research Facility (NARF
at the General Dynamlcs Plant (Fort Worth, Texas) was conducted on
March 26-28, 1969. The Review was conducted in response to a request
from Astronautics. General Dynamics is the S&E-ASTN Contractor and is
to provide test data to be used for design of nuclear vehicles. The LH2,
GH2 systems, operational controls, test personnel experience and related
operating procedures were evaluated for safety hazards associated with
nuclear reactor tests. NASA Headquarters will evaluate the potential
radiation problems. This Review was required due to complaints from the
local Air Force (Carswell Air Force Base) of potential radiation and LHy v
handling problems. At present, the construction of the Aerospace Systems
Test Reactor (ASTR) Facility (approximately 80% completed) is stopped and
other reactor tests by General Dynamics were recently terminated by the
Air Force. The comprehensive review revealed a test discipline thoroughly

cognizant of the techniques and the necessary controls for safe handling of ot
LHZ ‘We concluded that the requirements established by General Dynamics
w11l posxtwely control-the potential hazards associated with tests:involving
LHy. and therefore would not substantiate previous complaints that the test
operators would be unsafe. L

Operational Readiness Inspection of Accelerators:

An Operational Readiness Inspection (ORI) of the Plasma Accelerator and Light
Gas Accelerator in the Hypervelocity Laboratory of the Space Sciences Lab-
oratory was completed last week. It was conducted at the request of
Jim Downey (S&E SSL) and was accomplished with little or no interruption to
them. A small group of experts in this field comprised the ORI Committee with
representation from ME Laboratory, Facilities Office, Space Sciences Lab-
oratory, Science and Engineering Systems Safety Office and was chaired by
a member of this Office. The operators of the accelerators are considered
_highly competent and very safety conscious, however, the objective review
given by the ORI Committee provided SSL with a number of useful recommen-
dations and suggestions not previously considered that w111 improve the
overall safety posture of the operations. \/
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1. ATM: The Structural Test Article was completed and shipped to
_S&E~QUAL on April 2, 1969. Strain gauges will be installed when the
" article is returned to us and as documentation becomes available. KES

2. Cryogenic Gas Storage System (CGSS) - AAP Service Module

Two of our engineers participated with Houston personnel on March 31,
1969, through April 1, 1969, in making a manufacturmg process audit

at Bendix's Life Support Division, Davenport, Iowa, on the CGSS for
AAP. The effort was preparatory for a critical des1gn review (CDR)
held at Bendix by Houston and North American Rockwell on April 1-3,
1969. Bendix has a $7,000,000 contract from MSC to build approxi-
mately 15 high pressure storage bottles over a two-year period ending
approximately January 1970. MSC plans to transfer monitoring responsi-
bility of the program to NAR. The manufacturing audit team, through
Cliff Hall, MSC-AAPO, submitted 13 RID's (raview item disposition)

to the CDR committee related to material cleaning and storage, welding,
_brazing, tube flaring, facility installation, and processing documentation.
MSFC personnel also agreed to provide Bendix with several Saturn V
processing documents which are applicable to the CGSS program.\/’
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NOTES 4/7/69 SPEER i ..Ear /7

1. Orbital Debris: We have completed the coordination of the joint
MSC-MSFC reply to Gen. Stevenson regarding orbital debris for
 future Apollo missions. Itis our position that for lunar landmg
mxssmns the orbital debris problem ddes not v_&_'_arrant Specua.l

[ R ————

; contmgcncy measures (such as controlled re-entry into ocean areas)

in the event that parts of the vehicle remain in earth orbit. T

Z. Operations‘Support Requirements: We had a thorough discussion

. with Porter Brown and others from Gen. Stevenson's office on the

- future concept and mechanism of establishing ground network and
data requirements through the Program Support Requirements :

| Document (PSRD). The current PSRD has many recognized short-
& commgs and we support Brown's idea of delegating some of the

: deta11ed requirement coordination/documentation to the Centers.
The main reason for continued difficulties in this area is the
varying interface relationship with DOD, OTDA and the unmanned

L 4
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NOTES 4-7-69 Stuhlinger /..) <l (7

MEETING OF THE AMERICAN ASTRONOMICAL SOCIETY (HONOLULU,
MARCH 31 - APRIL 4 1969): This symposium featured four review -type pre-
sentations, and a large number of short papers on current research. The
survey papers dealt with energy transport through the solar atmosphere; non-
gravitational forces, acting upon comets; infrared astronomy; and preliminary
results of OAO II. The short papers covered many subjects, including celestial
mechanics, radio astronomy, interstellar matter, stellar atmospheres, statis-
tics of quasi-stellar objects, pulsars, and stellar evolution,

In all these areas, vigorous and very fascinating research is under way, both
observational and theoretical, Progress during the past few years has been
impressive, partially because of modern sensors and electronic techniques,
Astronomers are most anxious to ‘make more and more precise observations_

fsASorl Repeated pleas were made for more flight Opportunltles on alrplanes,
balloons, rockets and unmanned satell1tes, with short implementation tlmes
Very obviously, astronomy is presently in a fert1le phase with many new ideas
and theories being proposed, and astronomers are 1mpat1ent to see the new
thoughts proven or disproven Observations involving UV, X-rays, gamma rays,
and cosmic rays rank high on the list of urgent obs ervations, but studies in the
infrared and radio frequency regions are gaining quickly in importance. In all
observations, high spectral and high spatial resolutions are of great significance,
except for early survey-type observations which will map the sources of radia-
tions according to location and brightness, and which require large and heavy,
but relatively unsophisticated instrumentation.

The star performer of the symposium was OAO II. Kupperian (Scientific
Pro_]ect Director, GSFC), Purcell (PI‘O_)eCt Manager, GSFC), Code (PI, U. of
Wisconsin), and Davis (PI, Smithsonian Astrophysical Observatory, SAO) gave
reports. Although scientific observations have not been evaluated to any great
extent, general results can be indicated: The distribution of UV stars is different
from that assumed so far; hot stars are hotter than previously believed; they lose
i energy at a higher rate, and their lives are shorter; and there is less interstellar
 matter than previously anticipated. These results support the '"big bang' theory,
in contrast to the steady state theory Dr. Code stated that "the results of OAO II
. will have an impact on all phases of optical astronomy. ' et
““Three of the four SAO 1nstruments, and practlcally all of the U. of Wisconsin
instruments, are working well. Pointing accuracy, designed for 1 arc minute,
has been one-half arc minute so far. There is a strong desire among astrono-
mers to continue the line of automated, OAO- type astronomy satelhtes, _possibly
“to include eventually diffraction-limited 3 m (120'") telesc0pes The symposmrh
Tincluded field tI’lpS to Haleakala on Maui (10025 ft. ) with obs ervatories of SAQ,
U. of Illmms, and U. of Hawau, and to Mauna Kea on Hawau (13800 ft.) w1th
.observatories of U. of Hawaii, and of NASA (88" mirror, not yet completed)
I had many opportunities to talk with astronomers ‘during the symposium and
the field trips, and I realized again that a very urgent need exists for closer

contacts between astronomers and the manned space flight program,\/'

—
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NOTES 4/7/69 BECKER Ez{. o

- LUNAR PROGRAM - Reference: Your comments on NOTES 3/24/69 BECKER.
You asked if a temporary lunar base using the S-IVB "Wet Workshop" was_
included in the lunar basing studies. Yes - Ben 1\I1lwucky has information cn
“the S-IVB "Wet Workshop" approachcs to lunar temporary bases and its use in

an evolutionary program. In fact, ‘he included material charts on the McDonnell/
Douglas, Lunar Application of a Spent S-IVB Stage (LASS) and Lunar Applicaticn
“of a Spent S-1VB Stage in Orbit (LLASSO) concepts in data given to STAC on

March 23, 1969.

Several MSFC personnel, including myself, attended a dry run of the final
presentation on the Lunar Planning Study at MSC on Tuesday, April 1, 1969.

v
Indications are that MSC's presentation to the Management Council (April 8) \S 3 ,/’ e/
will advocate deletion of LRV's in the recommended Mission Option, You AL o |

will be further appused of the results of this meetmcr and a subsequent meeting 8
(Friday, April 4) at MSC,during our dry run to you on Monday, April 7. e
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Memorandum e

B

TO Dr. von Braun, DIR sz DATE APR 2 1 1989

-

FROM Director, Administration & Technical Services

SUBJECT Your comments to my Notes of 4/14/69 concerning GAO
Audits - Defective Pricing (attached)

Ordinarily, the GAO provides an audit report to NASA, to which the
Agency must formally respond. Such reports are usually not preceded
_by any formal discussion of specific findings between the GAO and the
Agency. -

In the case of the Defective Pricing Audit on the NAR F-1 Engine Contract,
however, the GAO has asked that the local auditors prepare a '"discussion
paper' which will outline the findings for mutual discussion of GAO and
MSFC before the GAO report is finalized.

é/{»tf(., L T
David H. Newby

1 Enc:
a/s

MSFC - Form 488 (August 1960)



4/14/69 - NOTES - NEWBY

P

AWARDS: | i AN ' il

Some 15 checks and letters were received from the Inventions
and Contributions Board, representing awards based upon the publicat’ion of
several NASA Tech Briefs of MSFC innovations. The checks and letters were
referred to Leroy Aderholt of the Incentive Awards Office for distribution. | -~

R&D PROGRAM AUTHORITY - 1966:

~ As of January 31, 1969, FY 1966 program authority expired for
obligational purposes. Headquarters requested during the week, a report
for current unobligated balances with the intent of withdrawing such balances.
Of, the $1, 561, 000, 000 received (peak year for MSFC R&D programs), only
- $183, 000 was currently unobligated, this being primarily due to obligational
- adjustments associated with contract closeouts.

V-
GAO AUDITS - DEFECTIVE PRICING:

We have been informally notified that GAO/Atlanta is applying
pressure to local GAO auditors to o get out a dlSCuSS‘IOn paper on their alleged
‘aefectlvc pricing by NAR on the F-1 contr act. :) (\L ¢ s

i/

 PRE-RETIREMENT SEMINAR: ég Z TN
: (J m\ ' “J‘

Approximately 140 employees attended one or more of the sessions
of a Pre-retirement Seminar accompanied by 25 wives or husbands of employees.
Most comments received from participants were favorable L/,

HIRING AUTHORITY:

y A teletype was received from Headquarters_freezing all hiring of
_permanent employees in O\/[Sl* Marshall's two commitments for PhD's w111
probably b<% affected by the freeze action. v

!

; \(‘ S By A ‘} »_ i D : 2
VOgode da ) L 5 3
(d 73, Gliy 5 })C'ﬁ’u»’i; 7é FElvia e d [

Z

=



12
: ‘ e
NOTES 4/14/69 BALCH alls

S-11-7 - All preparations aire on schedule for shipment to KSC on 4/15/69. AP

S-JI-8 - Stage was successfully static fired on 4/8/69 as planned with early
_center engine cut-off to ellmmate the low _frc:quency oscillation of the stage
that has been occurring toward the end of its burn, Analysis of the results
of the static firing indicates that the oscillation problem was eliminated and

that the cnnte; cncnxn was not daznaged by the test. -

S-11- 9 - Stage ar Il\!ed at MTF on 4/10/69 and was installed in the A-1 Test
Stand on 4/11/6

S$-1C-10 - All werk is on schedule for static firing ou 4/16/69, as previously
scheduled. - »

BOMEZX - Installation and checkout of the Signal Conditioning and Recording
Devices have been completed on the ships "Rainier”,'Discoverer ', '"Mt. Mitchell",
and "Oceanographer.' Sea irials on the first two of these ships have been
completed and will be completed on the other two this week, The "Discoverer’
.departed Gulfport this morning for Miami and will .proceed from there to the
BOMEX operations area on 4/23/69, The "Rainier” is scheduled to depart
Gulfport today for Barbados. The "Oceanographer’ and the "Mt., Mitchell"

are scheduled to depart for Barbados on 4/22/69 al-d 4/23/69, respectively.: -

Edgewood Arsenal Project - The first shipment of pyrotechnics has arrived at
MTF. The first live testing will begin this week. |~

v

Public Affairs - On Wednesday evening, 4/9/69, I attended a dinner at the
_Gulfport Yacht Club honoring government agenciéé énd the ships' crews

- _participating in the BOMEX Project. The dinner was sponsored by the Culfport
Chamber of Commerce and the Port of Gulfport, Other attendees included

U.S. Representative Willima Colmer, Mississippi Fifth Congressional District,
‘and Rear Admiral Den A. Jones, Director, U.S. Coast and Geodetic Survey,
Rockville, Maryland, who spoke briefly to the group. I also spoke to the group
thanking the city and Port of Gulfport for their support in the project and their
hospitality,

On Thursday, 4/10/69. I attended the State of Mississippi's Conference of
Marine Sciences in Jackson, Mississippi, The conference was called by
Governor John Bell Williams and sponsored by the Mississippi Agricultural
and Industrial Board, \—"




NOTES 4/14/69 BECKER s

LUNAR ROVING VEHICLE

The Lunar Roving Vehicle Contractor Orientation Meeting with Bendix and
Grumman will be held at MSFC the week of April 21, 1969. | —

Data was furnished to NASA Headquarters, MAL, regarding the status of the

Lunar Roving Vehicle technology on April 7, 1969. Mr. Milwitzky was briefed

on the data furnished. This data is part of a presentation to be given to the
Lunar Mission Planetary Board by Mr. Milwitzky on April 11, 1969.
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NOII‘S 4/14/69 BELEW »-—-/‘,7//5«

ATM MEETING ON BALL BROTHERS QUALITY SURVEY: A meeting
“was held April 9, at MSFC, to discuss the discrepancies remaining
from the quality survey conducted August 5-8, 1968, by QUAL. Thirteen

of the 14 discrepancies were resolved at this mecting without cost impact.

It appears that the remaining item can be resolved with only minor cost
impact, " :

SATUR N I WCRKSHOP: McDonnell Douglas Astronautics Company -
Western Division, has b1 ought the 212 stage (1st Workshop) out of
storage, and it is in the process of disassembly. The removal of the
J-2 engine was completed on A pril 9. _—~ . :

MARTIN CONTRA CT: Change orders were processcd this past week

to reduce the scope of the Martin Contract by an estimated $10. 0M. This
is the action resulting from the guideline that the value of the negotiated
Martin Contract ($98.2M - $89.9M Payload Integration; $8.3M ATM

"Control & Displays) is the maximum available funding through runout.

This $10, OM will be reserved for ch nue.j in the form of program critical
items not yet completely identified.

CONTAMINATION: A meeting was he]cl A pril 10, with representatives
from AAP, CSE, and SSL to discuss progress of contamination activities,
An action was taken by CSE and SSL to prepare a working group charter
and contamination control plan for the entire AAP cluster, and CSE is

to prepare a milestone chart of the contamination working groups out-
puts, v

LM-A CONTRACT FACT FINDING MEETINGS: Three days of meetings
were held with. Grumman last weelk to review their cost proposal, cost

- reductions, and the detailed scope of work for the.LM-A Contract. We

plan to proceed with the prenegotiation conferences (April 17 at Head-
quarters and subsequently to definitize the LM-A Contract, 7~

APOLLO LM-2 STATUS: An Op@latO" error on the Apol]o LM-2 vehicle
(one LM to be asmgned to AAP, but now being used for Aoollo tests at
IVISC) Scaused the loss of two RCS tanks during de tanking at MSC. A
vacuum line was agmdentallyconnegtec to the RCS propclla‘at systern,
.E:_aubln both of the Module '"B' tanks to collapse, This incident resulted
‘in the loss of part of the hardware resources we were depending on for
the AAP and we may have to buy additional A polio- commuon items to’
replace these tanks.,




NOTES 4-14-69 BROWN =)
F-1 ENGINE. - \/Iocl\up engine 'M-105 (a hard mockup) has been ,/?3\
declassified and ‘shipped to the Paris Air Show. The engine is

““expected to return to MSFC in late June f01 1nstal]at10n 111 the

= Alabdmd Spacc cmd Rocket Center. \//

J-2 ENGINE - To evaluate the reduction in center beam oscillations
on the S-1I stage, the center engine was cutoff 87 seconds prior to

_the cutoff of outboard engines during the S-1I-8 acceptance test on

April 8, 1969. .A water spray system was used to prevent damage

“to the center engine from radiation. A post-test review of the test
data has shown no engine damage from heating or vibration in the
unfilled, unpreg;urized state. This sgqlution to the osc1llat10n

pr oblem is acceptable from an engine viewpoint,
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p NOTES 4-14-69 Downey

1. ASTRONOMY PLANNING: I reported on ASTRA last week and
indicated that the planning in the omicall stellar astronomy program
is very fluid, My entry in the Notes of 4-7-69 is now out of date,

at least for the moment. In connection with the astronomy planning
activity of the PSG, Dr. Stuhlinger has been asked to submit plans
for two optical astr onomy programs, each having the 120" diffraction

limited telescope as an end objective. One approach is reférred to

as the '"bold" program and involves a relatively early flight hardware
commitment to build a 120" diffraction limited telescope” for flight

in 1980. The other, more conservative program approach includes
zn intermediate flight, primarily for technology purposes, of a 120"
non-diffraction limited system in 1976 or 1977. The manned vs,

unmanned issue has not been highlighted in the instructions to Dr.
Stuhlinger., My office is preparing the required material, ¢ .-~

2. SPACE MANUFACTURING AND TECHNOLOGY EXPERIMENTS:
Other Centers and various Headquarters groups are indicating an
increased interest and activity in space manufacturing and technology

'e\p\,mmen’cs for the Space Station, We must remain active or we will be

in danger of losing our present Center advantage in space manufacturing,
which has resulted from the early initiative taken by ME Laboratory,; I
think we need to broaden our space manufacturing approach to include
some fundamental investigations, as well as the manufacturing develop- :

ment experimentss” in order to be in-tuné with presenu thinking in

s Headquame‘s \/Dr. Siebel and I are involved in discussions on this

matter, and I feel sure we can develop an approach which will be
both practical and appealing to I—Iea.dquarters.\/f am also in contact
with Dr. Bill Johnson's office regarding this area of activity.-w/(



Agree. B
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MANPOWER PIANNING - During the review of our recent MSF Work Package
(TWP) 69-1 submission with Center management, it was requested that a more

_meaningful approach for manpower planning be utilized. The present TWP

system required a large volume of manpower data based on one program option.
The suggested approach was to consider various program cont1ngenc1es but
to develop the manpower data in less detail. This approach would provide
Center management with a better 1n51ght into the various alternatlves for

‘utilizing our manpower than the present TWP system. \,""(\V

APPOINTEE FOR ASSISTANT SECRETARY OF AIR FORCE FOR R&D - We have been
informed that Mr. G. L. Hansen, formerly Director, Launch Vehicle Programs,

General Dynamics/Convair, has been appointed as Assistant Secretary of Air
[Force for Research and Development.

P '
B

As Director of Launch Vehicle Programs at GD/C, he was in charge of all space
activities including the SLV (Atlas Space Vehicle), Atlas E/F, and Centaur,.

YPHASING DOWN" STUDY - As you know, we are confronted with a reduction

Vvisited General Dypamlcs/Convalr to learn of thelr experlences over the past

-have maintained the key skills to successfully support their programs. They

in workload at our prime contractors' plants. We are also concerned with

: reducmg the cost of Saturn vehicles and yet maintain a reliable vehicle. In

an effort to gain 1n51g‘xt into this problem, representatlves of thlS office

.10 years. e | %:‘ omgs

GD/C has had large reductions of persénnel and major reorganizations, yé‘e”c:i

have reduced their workforce from a peak of over 30,000 people (1961) to a
present strength of slightly over 13,000.

We plan to prepare a report outlining the GD/C experience, specifically
regarding their engineering manpower, organizational structure, and workload
(types and number of programs) over time V/"



Good idea! B
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NOTES 4/1L/69 GEISSLER et it ]
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1. S=-II Longitudinal Oscillations: Our simulation of the longitudinal
oscillation snomely observed on AS=503 and AS-504 has progressed to the point
where ‘wve are confident that the results basically explain these flight conditions,
The conclusions are: (1) The onset of the instability and damping of the
oscilletion is of a linear nature, created by the LOX suction line and the
_erossbeam LOX bulkhead structural mode; (2) the limit cycle and other non-
linear behavior characteristics are caused by the nonlinearity 350001at°d’

with bubbles at the pump inlet; and (3) the difference between oscillations on
AS-501, AS-503, and AS-50h4 can tentatively be explained in terms of changes in
:gtructures node frequencies, NPSH, and other operating conditions.” We under-
stand that N.AA. presented to you the same general results as ours, using

a slightly different model and including the same nonlinear bubble compliance,
We have been in contact with N.A.A. since our presentation at the AS=50L4 Flight
Review, at which we postulated the existence of the nonlinear bubble in the

lox line, Ve are to meet with N.,A,A, this weekend to compare our results.

We ere presently using this model to study the effects of early center engine
cutoff for AS=505. Preliminary results of this study are expected next week.'<”
2. Integral Launch and Re-entyy Vehicle: The reusable space shuttle is neither
an sirplane nor a conventional launch vehicle. Whereas aircraft are normally
flown with static stability end aerodynamic control surfaces, the launch

phase of the shuttle will be flown unstable end controlled with the propulsion
_engines, as in space vehicles. The high degree of geometric asvmmetry
introduces radically different serodynamic, structursl, end control charac-
teristics, in pitch and yaw. This also leads to strong cross-coupling effects.
Consequently, our Aerophysics Division is already involved in a design progran,
both analytical end experimental, This is a cooperative effort with the prime
contractors, PD, and the Space Shuttle Task Team, to generate sercdynamic loads
and ferces, thermodynamic properties, scoustics, and seroelastic serodynamic
effects. The contractor's experimental wind tunnel programs are being
supplemented with in-house work in our 1li-inch tunnel, particularly emphasizing
tank loads at present, in order to establish confidence in mass fraction
_predicticns., Slender, lifting, re-entry bodies have been developed by 'Langley,
Ames, Edwards, the Aerospace Industry, end the Air Force. Although so far

ve have not followed closely all technical areas of reentry vehicle design,

e believe to be well qualified to accept a strong role in the development of a
sound concept, which meets the multiple requirements imposed bv the overall system. V//
3. National qc1ence Foundation Seminar for Outstandineg Hirsh School Math and
Science Students: In cooperation with Public Affairs Office, Mr. Jerome Redus
of our Astrodynamics and Guidance Theory Division gave a presentation entitled
"Math end Space" to a group of outstending high school math and science students
from the Memphis, Tennessee area. This affair, sponsored by the National -
Science Foundation, is for the purpose of acquainting outstanding students

with ‘specific tasks being performed in various technical fields, the aim being
to encourage their entry into these fields. Mr., Redus's presentation sroused
_& high level of interest among the students..””

L. Lunar Surface Monograph: The Lunar Surface Model Monograph, which originated
in our Aerospace Environment Division for OART's Space Vehicle Design Criteria
Office, has been finalized and will be submitted to OART. This publication

is one of e series of 29 monographs in the areas of environment, structures,
guidance and control, and propulsion, vhich are to be published as NASA special

publications. -~ y
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NOTES 4-14-69 GOERNER

PERSONNEL:  On March 27, 1969, Horst F. Thomae was awarded his Doctorate
«.in Aerospace Sciences by the Unlver51ty of Berlin, Ber11n Germa-r'lsr~ :
Dr Thomae has returned from Berlin, and will assume his new duties as
Chief of the Performance and Flight Mechanics Division, Preliminary

Design Office.


Ed Buckbee
Translation
Congratulations! B
[re Horst Thomae receiving Doctorate in Aerospace Sciences]
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NOTES 4-14-69 GRAU w,)‘_,’{/}r

1. SATURN V CONTAMINATION INVESTIGATION: This Laboratory's
investigation of contamination problems associated with the
various Saturn atages has led to the conclusion that the basic
“requlrements and specifications are adequate. In most cases,
the contamination problems appear to result from inadequate
1mplementat10n of specifications and procedures after final
Mclean;ng, during such operations as assembly, testing, system
repair, and modification kit installations. A plan of attack
has bheen formulated which includes an on-site evaluation of
each stage contractor's general awareness in this area; eval-
uation of his procedure and specification implementation
during scheduled and unscheduled operations; establishment
~of a contamination surveillance team at each site consisting
of one member from NASA, the contractor, and the resident
government inspection agency; establishment of an S&E-QUAL
team to be technically cognizant, interface with the on-site
team and assist in on-site evaluations; and appointment of a
representative in each stage office to expeditée corrective
action as recommended by the S&E-QUAL and on-site teams. The
plan has been forwarded to Dr. Farish's office for coordination
with Program Management. | -

2, SA-505 CERTIFICATE OF COMPONENT QUALIFICATION STATUS:

Stage Required Signed Open
IU 72 N 72 Q
S-1VB 215 214 - Eg
S-1I1 303 303 0
S-IC 143 143 0

The remaining open item will be completed and signed off

prior to launch.
\‘.a’
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NOTES HAEUSSERMANN 4/14/69 { L

1. In-House Testing: A plan was presented to S&E management on April 4 which
recommended static firing the OWS stages und performing AAP-2 integrated testing
ct MSFC ‘This plan was adopted for recommendation by Program Management and
“was discussed at the Management Council Meeting April 10. The result is that MSFC
needs to be ready for a briefing to Headquarters in 60 days. The briefing should cover
how MSFC would conduct the testing and the impacts of doing it at KSC or other sites
prlor to delivery af KSC. We intend to get together with Mr. Kroeger this week to
assign the action items for preparation of this Headquarters briefing.

2. CSE Move to Temporary Quarters: In order to become operational at the earliest
possible date by being physically located together, we have agreed to take_temporary, ¥ v
_quarters in Bldg. 4666 (Test Laboratory). It appears that this will be a satisfactory
arrangement until space can be made available in Bldg. 4610 (Astronautics Laboratory),

Assuming adequate telephone support, the 4666 area should be available for occupancy
by April 28, : :
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NOTES 4/14/59 HE{MBURG
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1. S-I1 STAGE AFT LOX BULKHEAD MODAL TEST The aft lox bulkhead modal test
" (Phase 1) was completed 4/8/69. The objective was to determine the axisym-
metric modes of the bulkhead as a function of propellant levels that existed
on -504 during longitudinal oscillation., Tests were made at 10 levels with
four at the level corresponding to that at the start of the oscillation pe-
riod.. Dwell tests were run at each predominant mode between five and 50 cps.
Thirty-two data channels were recorded on oscillograph thus giving us a head
start on analysis pending recelpt of computer data expected to be available
on 4/21/69. The test stand is being prepared for Phase |l testing (Combined -
Center Englne/Thrust Structure/Aft Lox Bulkhead) due to begin on 6/1/69. ///
2, S-11-8 STATIC FIRING S-11-8 static firing with early center engine cut-
_off was successfully completed h/8/69 Initial visual inspection of engine
“reveals no damage. Temperatures on outboard engines and center engine,
after center englne cutoff, did not exceed 70°F and 0° F, respectively,
during remainder of the bu.n Preliminary review of data indicates that the
¥ 18 Hertz oscillation was reduced by one order-of-magnitude over similar
data on S-11-7. A second statlc firing will not be necessary and stage will
be removed from test stand. .~
3. S-11 CENTER ENG!NE ANOMALY INVESTIGATION Testing of the center engine
lox feedline to determine the .resonant frequencies has been completed. The
_resonant frequency varied from 17.5 to- 24 Hz dependlng upon turbopump ope-
: ratlng cond|t|ons The freguency was found to increase with increasing lox_
pump inlet pressure and decreasing mixture ratio. At S-1l anomaly inlet
“‘pressure and mixture ratio conditions the line frequency was found to be 24
Hz, The test stand was changed over to the outboard lox suction duct for
one static and four dynamic pulse tests on this configuration.
L, AAP LUNAR MODRULE (LM-A) UMBILICAL HANDLING Grumman Aircraft Engineering
Corperation (GAEC) presented recommendations on 4/8/69 for tests at MSFC to
determine feasibility of stowing and handling Extra Vehicular Activity (EVA).
_ Unbilicals. Two stowage locations and crew member orientation for handling
“will be evaluated. GAEC will provide spherical umbilical containers for use
in the test program. _A significant interface problem exists with MSC as
_they are to supply the umbilicals. To the best of our knowledge, a contrgct
between MSC and a supplier does not exist.,— B
~5.-—SATURN | WORKSHOP As a result of our disapproval of 21 drawings (of a
total of 215 drawings) for Saturn | Workshop hardware due to the use of
.Stress corrosion susceptible alloys, a meetlng was held with MDAC personnel
to resolve the problems, Changes were made in several components and MDAC
will provide additional data to substantiate the use of these alloys in the
remaining components, We received excellent support from Bill Simmons and
his people and, apparently, got the attention of the MDAC personnel, G
6. GENERAL Mr John Admlre, of our Structures DlVlSlOﬂ, recently completed
his oral examination of his dissertation paper entitled, '""Non-linear Fluid
Oscillations in a Partially Filled Axisymmetric Contaiher of General Shape,
at the university of Alabama. Mr. Admire will receive his doctoral degree
in Engineering Mechanics on June 1, 1969.¥¢¢~




NOTES 4/14/69 HELLER

1, Real Time Solar Magnetograph (RTSM): On April 9/10 I went with
several members of SSL and Dr. Brueckner of NRL to a contract review

at Electro-Mechanical Research, Inc, (EMR) in Sarasota, Florida of

the electronics package of the RTSM, I was well impressed with the

work at EMR in connection with the Uvicon picture tube system flown
successfully on OAO II and with the SEC (secondary electron conduction)
tube system being prepared for the 0SO H flight, The experience with

the other systems will be helpful for our RTSM which uses also an SEC
tube, The electronics package is due for delivery in August or September
1969,

The RTSM is one of SSL's most promising solar astronomy projects,
It is in direct support of Apollo for solar flare prediction and of
ATM for prediction of the expected strength and location of anticipated
" flares, ESSA has requested to obtain our results as soon as we start
operating, Since all phenomena of the active sun are connected with
magnetic fields, our Real Time Solar Magnetograph is expected to con=-
tribute to the explanmation of many solar phenomena, Our results will
be of value to the scientific evaluation of the ATM experiments, The
fact that it is a joint MSFC/NRL scientific project is based on the
desire of the PI of NRL to utilize the results for the scientific
evaluation of the ATM UV and XUV experiments, A similar desire has
been expressed by other PI's, All aspects of the RTSM proceed quite
well: The comstruction work by 'Maintenance' on the Tower is near
completion, and the telescope dome and the 30 cm telescope are mounted
on the tower, A 30 cm prefilter for rejection of,all solar radiation
with the exception of a 300 X bandpass is on order (this is the largest
filter of its kind ever built); a hydrogen-alpha telescope from Spectro=-
lab has just arrived and it will be mounted on and aligned with the 30 cm
telescope; the video and audio communications system between Comp, SSL
(4481 and 4331), the Tower, and the Communications Building are being
installed; the Zeiss 0,15 g birefringent filter is on hand and has been
checked out by detailed measurements™ at Kitt Peak (this is the only filter
of its kind in existence); the specialized optics with the magnetic analyzers
is being built at NRLj; and the contract for the electronics (239K) is in
effect between NRL and EMR (the review at EMR was in connection with this),
The Computation Laboratory is well on the way in developing the needed hard=-
ware and software for data reduction, The UNIVAC 1108 will be utilized for
this project in a rather complicated manner; however, all interfaces appear
to be developing very satisfactorily, Dr, Mona Hagyard (SSL) has applied
and obtained approval for one week's observation at Kitt Peak in July 1969,
The results of these measurements are required to firm up our theory and
the software program to be used for the data evaluation, Dr, Hagyard's
previous presentation of a paper (jointly with Dr, Brueckner) at the Solar
Physics Meeting of the American Astronomical Society in Pasadena on February
18, 1969 was well received and is a good start for our adventure in solar
astronomy with hopefully many future publications,
s N
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Ed Buckbee
Translation
Shep Please arrange a good briefing on this. Principles, design, etc. B
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thhiﬁgnbf significance to report.



NOTES 4/14/69 JAMES

1. S-1I Oscillations: The full duration static firing of S-II-8 was success-
fully accomplished on April 8, 1969, as scheduled with center engine cutoff
and outboard engine cutoff cccurring at 299 seconds and 384 seconds as plan-
‘ned, Data reviewed thus far indicates the 18 Hertz oscillation on the center
.engine mount was reduced by a factor of 10 from 0.8 G to 0.08 G. The center
engine thrust chamber appoors to have seen no more than 60°F and inspection/
leak checks reveal no damage. We will cover this subject in detail at your
Preflight Review.., :

The Mini A Aft LOX Bulkhead Dynamic Test has been completed and the
data obtained was very close to predictions. Preparation for the other three
phases of the Mini A and C Structures Test Program will get underway this
week with beginning of testing projected for early June.

2. S-1VB Stage LH7 Low Pressure Feed Duct: &one inch crack was noted i

0 N AT e T e B o

in

,:ﬂlomgenter bellows of the lower half of the S-IVB stage LHZ feed duct dftpr fie
static flrmg of stage 508 (approxnmtely 1'50 seconds durctlon) Prellmmdry

“ndications are that the crack was caused by "low stress, hlgn cycle life.
_Two other failures in the LHy duct have recently occurred on the S-IVB battle-
Shlp stage at MSFC. One failure occurred after 2200 seconds of firing and
was a crack in the upper bellows of the lower half of the duct. The _Qtr‘;,r
failure is still under investigation but is believed to be a crack and it occurred
after 1200 seconds of firing time. MDAC has started a redesign for the LHy
duct which will probably include multlple b0110ws “The lower hdlf of the LHy

[ SSE———

“duct on S-1VB 505 has been replaced with a new duct that has not been
through a static firing in order to reduce the risk of a fatlgue fallurc on tne .
_Apollo 10 mission. \// g SEEE ek =
A test program s being planned by MDAC to test a LHZ duct to better

understand the-failure mechanism and to determine the safety margin in the
existing design. The results of the test pro:}ram will support flights AS-506
~and subs until a redesigned duct is available. ;o il
3 Apollo 10 Flight Readiness Test (FRT): FRT was completed sacbossfully
li§t week with only minor Launch Vehicle proble*ns encountcred, \/

~4.  AS-507 Software Changes: General Phillips has asked to be briefed on
two LVDC software changes with a first effectivity of AS-507. He has not
‘established a time yet. Our 4/1/69 notes to you covered the software change
which will be implemented on AS-507 to eliminate the need for navigation up-
date by ground command to enable spacecraft guidance takeover for Translunar
Injection in the event of a I/V ST-124M platform failure. We are also im-
proving the way our software is programmed and assembled for AS-507 through
a "Modular Assembly" concept. This concept will reduce the time to make
and verify late software changes. The LVDC memory will be used more eifici-
ently thereby ma ing more of tbo existing I\’D( lrémory avalhble for future
éhanges '

i 95 S 1C-10 Statlc Firing: S-IC-10 static firing is scheduled for Wednesday,
April 16, 1909.\'{' :




NOTES 4/14/69 JOHNSON i

Forecast of FY '69 Unobligated Carry-over - At the request of Mr. Paul
Cotton in the Resources Management Group of OART, we have reviewed
the procurement status of the FY '69 OART program and have advised
him that our estimated carry-over will be about $3. OM. In deriving the
estimate we have attempted to arrive at realistic span times for the pro-
curement actions still remaining,

More than 50% ($1. 8M) of the carry-over will be in the Propulsion Area.
“This residual is directly related to changes in direction of program plans
and content in FY '68 which delayed obligation of the '68 authority until
February of this year. We are working closely with Del Tischler to
define the '69 activities so as to (1) establish a good base for the research
that will follow -- particularly, for propulsion systems for the IRLV and
(2) smooth the concurrence cycle (D&F approval time) on procurements
above $100, 000. At the present time we know of no plan to withdraw '69
authority in this area.

In the Advanced Research Program and the Bio-technology Program we
. have been advised of plans for minor adjustments in the '69 authority
which would amount to withdrawals this year and re-institution in the

FY '70 authority. Because of past experience with this type planning,

resulting in the Center losing more authority than it recovered, we are

attempting to defend retention of current funds on a case-by-case basis.

We will keep you informed of progress.

We are also working with the Purchasing Office, locally, on a case-by-
case basis to try to make the remaining schedule as tight as possible. If
this effort is successful, the carry-over will reduce to about $600, 000,
almost all of which will be in the propulsion program. -

Experiment Definition for Manufacturing in Space - In conferences with

Mr. Eldon Hall and Dr. Rodney Johnson on April 10, we secured tentative
_permission to initiate some of the more essential research in this area
under sponsorship of the Supporting Development Program. We plan to re-
code the actions to the Experiment Definition program when funds become
available. We are proceeding with this plan., If the Space Station PAD is
signed as a result of the review with Dr., Paine Tuesday, much of the
funding problem in this area will be alleviated.,
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NOTES 4/14/69 MOHLERE ')f/ i

UAH Budget: Phil Mason tells me that the Governor's package includes
UAH as follows: :

1969-70 - $2,191,033.00 -
1970-71 - 2, 242 202.00
. 127,406.00 (conditional appropriation)
$4,560, 641.00

Clyde Reeves retains _hope that in addition to the above, he'll receive
_$1,500,000.00 of conditional appropriation notwithstanding the Governor's
somewhat lukewarm attitude shown at the March 5 meeting.

I am further informed that h1gher education appropriations as proposed
by Governor Brewer represent a 16 1/2 per cent increase across the
..board. On top of th1s, UAH would receive $250, 000 and the College
of General Studies at Birmingham would benefit to the extent of
“$800,000 additional. Capital out lays are provided only for certain
junior colleges. \
)

The most stringent budget that Clyde Reeves feels he can accommodate
and survive is: {

_1969-70 - $3,500,000.00 5
1970-71 - 2,000, 000.00

Small College Computer Net: In contemplating the third generation
computer at Alabama A&M, the thought occurs that this unit could
become the nerve center of a small college network connected by

"~ remote stations. Athens College, Oakwood and possibly Florence State
might be considered. Preliminary inquiries with IBM indicate that the
idea is quite feasible and not unbearably expensive--about $600 per

~ month should see the scheme through. Athens has already been

~ approached and shows interest as does Alabama A&M. Of course,
many details and, conceivably, some inertia need attention, but the
proposal seems to merit the effort. It has some very interesting l L2

;L.,/é
aspects apart from the _economy a.ngle e
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Ed Buckbee
Translation
I concur if'n B

Ed Buckbee
Translation
has, indeed. B


NOTES 4/14/69 MOORE e o T

Metalization Problem with Diode Transistor Micrologic (DTul): At the request of Quality
Laboratory, activity is being initiated by Astrionics in~house to analyze DTul 930, 932,
948, 962, 950, and 951 integrated circuit flat-packs with special emphasis placed on
mefchzchon It is well known that the metalization has presented = severe problem in the
_past. The manufacturer claims to have rectified the deficiency. Considerable difficulty
was experienced in removing the cap of the armaic flat-pack without damage to the device.
Utilizing o diomond scribing pencil and a miniature lathe, we have been able to successfully
open the flat-packs without damage to the device. These integrated circuit types are in
limited use in AAP hardware. Results of this analysis will be provided at a later date. v

ATM Solar Cell Module Solder Joint Failure Analysis: A recent phone call from Mr. Weaver,
S&E-DIR, has indicated a misunderstanding of the purpose and scope of the ATM solar cell
module solder joint failure analysis. Mr. Weaver indicatad that Mr. Gorman had reflected
concern to Mr. Weidner that the problem had been overly worked and that it appeared we had
one contractor evaluating another with a third writing the report. The following points of
“explonation are offered: :

a. There is opproximately $2.5M worth of flight hardware involved, thus justifying a
thorough analysis of the problem. | -

b. S&E-QUAL-A is set up to handle such analysis through their support contractor (Spaco).
S&E~ASTR-EPN has no tech writer personnel except from the Sperry support. The hordware
“fabricator (Spectrolab) was working to a fixed price contract and it appeared that any deep
analysis of the problem must be accomplished in-house (although considerable testing was
performed by Spectrolab at their expense). \

c. Much of the analytical work was reported on by S&E-ASTR-EPN to the Solar Working
Group of the Inter-Agency Advanced Power Group in the March 18, 1969, meeting at NASA
Headquarters (OART). Among the cttendees were responsible solar power personnel from a
number of the NASA centers, Air Force, and Navy. There was a general feeling of con-
currence that solor cell solder joint problems (and cell interconnects in general) constitute
a major concern and deserve appropriate analysis. Several of those present have requested
copies of the failure analysis report from S&E-ASTR-EPN. '/~

The offer was extended to Mr. Weaver thof S&E-ASTR-EPN would be pleased to supply any
addmoncl information on this subject.. -~

Giannini-Voltex: We are still experiencing difficulty in getting Giannini=Voltex up to
speed in designing and producing a satisfactory 10 watt VHF transmitter for ATM. An MSFC
design review/contract negotiation team spent last week at Giannini-Voltex defining the
design and negotiating a production contract. We still have little confidence that they are
“on top of the technical aspects and we are significantly apart on dollar agreements. We
are closely watching the sifuction cmd are investigating other sources of transmitters should

|
such a step become necessary . ?W/ , 4 yo :
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Ed Buckbee
Translation
B.M. Can I expect another letter from Gabriele Giannini? B


NOTES 4/14/69 MURPHY

D
B

Safety Analysis Report:

w/

Dr. Paine, Dr. Mueller, General Phillips, Mr. Helgeson and

Mr. Lederer met on Monday, April 7, 1969, to decide on the type

of safety analysis reports that would be submitted to Mr. Helgeson
_prior to each Apollo flight. Mr. Helgeson insisted, that a written
_safety analysis report 1nclud1ng an evaluation of all known risks be
_submitted to him for his use in briefing Dr. Paine prior to each flight.
Mr Lederer with concurrence from Dr. Mueller and General Phillips,
had resmted submission of such a report. L}Le;“demsmn was mggg by
Dr. Paine that MSF will submit a written risk evaluation safety analy51s
.report This decision will result in a substantlal amount of work on "
the part of the Apollo Program Office to > collect and summarize the
information, and will create additional effort on the part of each Center.
General Phillips has requested his people to compile the Apollo 10
Report without Center participation if at all possible. I am sure though
that we can expect questions on Apollo 10 and certainly much more work
on Apollo 11.




4/14/69 - NOTES - NEWBY

AWARDS: - 5o ool

Some 15 checks and letters were received from the Inventions
and Contributions Board, representing awards based upon the publlcatlon of
several NASA Tech Briefs of MSFC innovations. The checks and letters were
referred to Leroy Aderholt of the Incentive Awards Office for distribution. | -~

R&D PROGRAM AUTHORITY - 1966:

As of January 31, 1969, FY 1966 program authority expired for
obligational purposes.' Headquarters requested during the week, a report
for current unobligated balances with the intent of withdrawing such balances.
Of the $1, 561, 000, 000 received (peak year for MSFC R&D programs), only

- $183, 000 was currently unobligated, this being primarily due to obligational
adjustments associated with contract closeouts. -

GAO AUDITS - DEFECTIVE PRICING:

We have been informally notified that GAO/Atlanta is applying
pressure to local GAO auditors to o get out a dlscussmn _paper on their alleged

e e S B e O i R A S SR

\'aefectlvc pricing by NAR on the F-1 contr xet, — 7\
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PRE—RETIREI\’IENT SEMINAR: ZZ.[OI o
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Approximately 140 employees attended one or more of the sessions
of a Pre-retirement Seminar accompanied by 25 wives or husbands of employees.
Most comments received from participants were favorablc

v ot L 2
HIRING AUTHORITY:

‘e A teletype was received from Headquarters_freezing all hiring of
_permanent employees in OMSF. Marshall's two commitments for PhD's w111

probably be affected by the frecze action. -
[ -
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Ed Buckbee
Translation
Dave N. What does that mean? B

Ed Buckbee
Translation
"Subject to Dr. Paine's personal approval." B
[re hiring freeze]


NOTES 4-14-69 SIEBEL ~ 4/ /5’"

1. ATM Cleanroom: I was informed by phone that, on 4-11-69, Dr. Paine
had signed off for the construction funds for the ATM cleanroom. ,This e
“cleanroom will be located within Building 4755. The cleanroom will have
“vertical laminar flow and meet the stringent environmental requirements

for the integration of the experiments into the ATM. The cleanliness will

be controlled to Level 100, the temperature to 70 + 5°F, the relative humidity
to 40 + 5%. The size will be 40' x 28' by 35' high, sufficient for two work

~ stations. Completion of the cleanroom is estimated for November 1969. il

2. WACS (Workshop Attitude Control System): The brazing of tubing for
the prototype panel has started. Braze joints inspected by X-ray show
satisfactory results. The total facility is not yet complete, however, it

is sufficient to perform this initial task.

3. Medical Experiments: Bob Schwinghamer made a presentation to our
Laboratory personnel last week showing the work to which we are committed
_for the fabrication of these experiments. We will be working closely with
him to integrate this workload into our plans, We are now getting into a
position to get an appreciation of the total in-house AAP workload and will
be discussing the implications with Mr, Kroeger within the next week or two.

4, Consolidation of all Manufacturing into ME: I have temporarily detailed
to my staff Fred Weckwarth, Deputy Chief of our Manufacturing Division,

His task is to study all the facets of the consolidation and in coordination
with the old and new elements of ME to formulate operating methods for
dealing with the workload, facilities, procedures, manpower, maintenance
requirements, property accountability, warehousing, safety, funding, quality
requirements, etc., o -

5. Retraining: In order to adjust our skill balance we continually train or
_retrain people. At present we are trying to meet our requirements for a
metal finisher, a painter and an electronic equipment mechanic by retraining
people from skills where greater numbers exist.
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NOTES 4/14/69 SPEER f//f

Baker-Nunn Pictures of AS-504: Reference Notes 3/24/69
Geissler, There has been speculation by Bellcomm that Baker-
Nunn optical tracking film data indicaled a possible S-IVB ﬁS—tva‘rre
”e\plosmn“ occurring between 12:05 and 12:41 Ground Elapsed _
Time (GET). FvuLn,_z;,c,g%pz:oscntly»avnhble does.pot.substantiate
‘-a...”git‘l”b brpalkq_p First, the S-Band system signal was recelved
up to-13:21 CET (expected system lifetime), and second, at the
“loss of telemetry signal at 12:17 GET (due to range) Ene stage

was in a saie condition, T
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- NOTES 3/24/69 CHISSLER - : 2 :
n) j)‘ ] ' 0
S0 - A s
1, =50 1 sulla Roview: Re: Your ccaments on NOTTS 3/10/69
GEISSLER, You suzizsied a comprehensive review of ell significant results
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from the A5-50% (Zpallo 9) Tlight ond their relevanes to the Apollo 1C
mission. On 3/17/62, you received e status report from Astronautics Lab-
oratory on the znaliysis of the iwo najor gercralics from the AS»SOh_FJngt

(gvll oscillations azd S-IVB third bwm). The next Flight Evaluztion
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others, ot this chc:v" the result zs 4T you 4
dezive, we could 2 bricting for you towards the end of next week. I &
have discussed t ith Mr. Jemes. Hewever, two additional roetings-.w /“5/_
‘ zquled iﬁ tr= near future;  one with Mr. Hege on WG Li
th cn 1/(/0 : G)v" .'
e ; SSED eSS Wl [
cle :  end iy
AAPL s hange: ire squat aoublc- flot 7i%
“essentially es thz cne used 203. A recent coor a/-i :
wind tvu Trogrem on this nose shape revezlad xff~' ic
'Qgi'nltfrn exvecteod. This rzised the internsl noiso :
Jevel of the purload. As & renedy, the paylosd ceupa
‘helium, whose low deusily reduces the noise transfer
helped the noise prcehlem, but introduced instoad e larg
e ccapartient prazsurs end skin panel lozds. Ve contro 2 conn
prezsure by vent hole sizing, Our correlaticas of went hole discharge
coafficients. and of Thelir datendsnce on dhe external flow ere valid Tor
like gases (qir dischavging into.air), but ere guestiionzble for unlike
‘geses (helium/eir)., Eeliwn discharge tests are reguired to reduce this
uncertainty. £n exploratory test is gboul to start in our lbeirch tunnel;
if neecded, it vill bz folloved by a more ccrplete test series in early
sunnsys  Us - 7 cuts toth cost and’timg.\///
3. As-50b Lic Saveral neow y:oble:s ha'e Just come vp re-
Jative to t ight aluxtion, One involves_revorts froas the
.erew thzt they were subjected to nege tive g's dU“1n” »IC/S IT senaration
‘in a mors szvere way than was experienced by the Arollo 8 (AS. 503) erev,
Flight dst2 indicates the separetion sequence was clese to nominsl, The
F-l engine thrust decsy was faster duriné the later portion of the decay
period on AS-50L thnmy £S-503 as it was expected to be. This mey have nore
t
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strongly cxcited a2 5 Ez s ructural nede that was more proncunced on AS- 504
* then ASn503 A ati » Jongitudinal oscillation with negative
Jpacks va also prssent the co.“;nd rodule on Lu=~501. Ve are theorizing
now that t Cyawites (-0.T g's indicated in the<20“wand rcdule on one Uvun)h
were the czuse of the sensatl £ the crew. The other probvlem involves
snocu7 :tion from pictures of the S-IVB teken by Baker-lunn cameras that the
S 1V cyn1cﬂ°d" at zhout 13 hours and 20 minutes to 13 hours and 23 minutes
1nto thn Pl sion. We. have nothing more on this now but expect to have to
& work this J]C“ glso. In&O is working to obltain additional Baker-Iunn
i film to as
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NOTES 4-14-69 Stuhlinger Ty

1. OSSA SENIOR COUNCIL MEETING: A detailed Trip Report on this
meeting (April 9) has been written and distributed to Directorates,

Laboratories and Offices. If further copies are requested, please call
453-3033. v/

2. OSSA LLAUNCH VEHICLE RELIABILITY: Vince Johnson, Deputy
Associate Administrator for Engineering in OSSA, is now activating a
working group to determine how OSSA can achieve higher reliability in
their launch vehicles and avoid some of the failures of the past. In very
genei'al term's”, OSSA wants to boost their success record., In the January
OSSA Senior Council Meeting, MSFC was requested to name a member to
this working group. S&E named Jack Trott, who is very well qualified to
lend assistance to OSSA., I gave Jack Trott's name to Vince Johnson; he
seemed very pleas ed to have such good support from MSFC. .~

3. ASTRONOMY MISSIONS BOARD: Dr. L. Goldberg, Chairman of the
Astronomy Missions Board, is planmng to hold the Board's May meeting
at MSFC on May 23 and 24. This will give MSFC an opportumty of
acquainting the Board with our capabilities, and it will give us an oppor-
tunity of learning about the Board's plans and recommendations regarding
astronomy programs, More details about the meeting and about MSFC's
contributions, will be reported as they develop. | .~







SATURN V PROGRAM MANAGER
MEMORANDUM ,

TO:

Dr. von Br au;l,ﬂ«BTRwr
SUBJECT: /},,«-""
7

. / L
Stress Corrosion &t /2

Reference your question on Grau's notes of
4/21/69 (cy attached).

We do not believe it is feasible to remove all_
stress corrosion susceptible materials from
Saturn V, For example, the 2014 aluminum
used in the prime structure of the S-II and
S-IVB stages is one of the most highly sus-
ceptible materials, yet it responds to careful
treatment and controls, and no one recommends
replacing it, I believe our present policy of
removing all susceptible materials possible
on 516 and subs without accepting undue
technical risks or extensive requalification

is a reasonable approach.

We plan to review the results of present efforts
to remove stress corrosion materials from
516 and subs with S&E after our contractors
complete their planning, and will inform you

if agreement cannot be reac{;hed. /
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S-1I-7 - Stage was shipped to KSC on 4/15/69, as previously planned, with a
total of 142 man-hours of transferred work, |

BALCH NOTES 4/21/69

S-1I-8 - Stage is in the A-2 Test Stand undergoing post-static checkout. The
_stage contractor's work schedule is being revised to take into consideration
the change of the cn-dock KSC date to 6-30-69. Current plans call for utilizing

~the additional dwell time to eliminate any further overtime on-this stage.

i - g

. S-I1-9 - Stage is in the A-1 Test Stand undergoing pre -static checkout and

modifications, ‘'"Power-up*is-schednled for 4/22/619 o e

S-IC-10 - Stage was successfully static fired on 4/16/69 as prevmusly planne
LOX loadmg was terminated early because of a leak in the MSE L.OX fill-a: d

“drain inter-connect flex hose. Sufficient LOX had been loaded to allow a
firing for the planned duration, but to further assure this, the firing time

was advanced almost 30 minutes. It was nécessary' to chamge out- Enéine No. 4

~—yaw activator very early on the day of the firing bccause of’?zlft detected

ﬂurlmf routine checkout the night before.;

BOMEX - All-ships except theJ'Rockawa‘y" have now comﬁfet‘ed Sea t1 1als
The "Rockaway'' departed Gulfport for Barbados on 4/17/69 and was to have

. undergone sea trials en route. After Wednesday, 4/23/69 "&]:Lsﬁlﬁ wi‘ﬂ
. have departed Gulfport. | e e e S

~ tours of the -site, which 1nc1uded access to the test stands
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Legﬂ Affav-s - We have received five allegatmns of damage caused by the
Sta:t}_tg_i:_lrlng of the S-IC-10 stage on 4/16/69. . Accord_}g_c_t-e-r—e-pe-f-‘es—we have
received, the effects of this firing were felt over an unusually wide area,
Rather extensive noise and disturbance was reported as far away as Hammond,

Lox.us;ana althoagh no allegatlons of darnage have been Teteived from that area.
—— 3 o r

“Public Affairs - Approﬁumately &y 100 Boy Scouts of the Pme Burr Council
held their Spring Jamboree on the old Gainesville site here at MTF on 4/18/69

through 4/20/69. During their stay, the Scouts and their leaders were given
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- NOTES 4/21/69 BECKER 3

MISCELLANEOUS - Mr. Donlan presented, at the Earth Orbital Manned Space

‘Flight (EOMSF) Panel Meeting (one of the PSG panels), material used by

Dr. Mueller at the MSF Hideaway Meeting last weekend. The material was

presented for background and described as Dr. Mueller's current thinking on
._the approach to future manned space flight. 'Mr. Donlan said it is now acceptable
“to talk about manned planetary in long-range future options. In this regard
: 'matena_zl used by Dr. Mueller at the Hideaway (prepared by Bellcomm) is an
approach of looking for potential areas of system commonality across the
,spéc':trufn of earth orbital,lunar, and planetary programs. The initial-(and very
cursory) work by Bellcomm includes consideration of launch vehicles, shuttles,
in space propulsive stages, and lunar orbital and surface workshops. Chemical
and nuclear stages were included. Dr. Mueller has Bellcomm currently working
on this approach. I have been unable to determine his planned use of these data.
- Mr. Donlan asked that the panel consider a program alternative along the lines
of this potential evolution of common, multi-use items. I have requested (as
Chairman of the EOMSF Space Station Subpanel) that MSFC and MSC consider
ways this approach may be attacked including methodology and data displays
for future panel consideration. Mr: Donlan said the Bellcomm material was
__sensitive and did not desire to distribute it. I obtained a copy and can review:

it with you if you should desire. , ~

-SPACE SHUTTLE - The Task Team has started official operation now that your
~~-letter-of-assignment has been received. Current membership consists of the-
following: Dr. W. A. Mrazek and A_ ]J. Finzel, PM-DIR; O. C. Jean, S&E-
AERO-DIR; J. Fikes, PM-S/AA; H.Kzroh, S&E-ASTR-TS; J. Thompson, S&E-
ASTN-PA;- W, Corcoran, S&E-ASTN-A; C. M. Akridge, PD-SA-V. -The follow---
ing tasks are under way: (1) Definition of the spectrum of mission applications
and capability to achieve the broadest market possible, (2) research into avail-
able literature, reports, papers, test results, etc., pertinent to the systems,

(3) definition of critical and decisive technological areas, and (4) preparation
of a plan for the next 12 months.

SPACE STATION TASK TEAM - The team has been loosely collected together on
the fifth floor of Building 4200 but still lacks a good candidate for the in-house’
-design activity, Daily staff meetings will begin Wednesday morning. Our major

effort revolves around estabhshmg our interfaces with each other, other seg-

. ments of PD, Science and Engineering, Central Systems Engineering, the labs,

etc. l//
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-WINDOVV DESIGN STATUS: A current status of the MDA window design
was given by S&E-ASTN on April 18, The current design of the glass,
the 'fr.ame', ,avnd the associated sealing materials was presented along
with a discussion of Airlock, Lunar Module, and Apollo window designs.
The present design uses a single pane of glass which is mounted in an
aluminum frame and sealed with VITON A around the edges. g
AIRILOCK CONTRACT NEGOTIATIONS: Negotiations on Contract
‘NAS9-6555, Airlock Module and Systems Engineering and Integration,
will begin at 9:00 a. m., April 21,

MEETING WITH S&E PROJECT ENGINEERS: A meeting with all S&E
Engineers and AAP was held Friday, April 18, The meeting was in-
formal and all current problems on the Airlock were statused. These
meetings will be held every two weeks to keep all laboratories, Central
.Systems Engineering and AAP up-to-date on the status of the Airlock
Module Project. | ~

ASSIGNMENT OF S&E-QUAL REPRESENTATIVE TO GRUMMAN: Mr.
Tom O'Donnell will be located at Grumman as of April 28, He was
previously assigned as one of two S&E-QUAL representatives at North -
Awmerican Rockwell/Tulsa facility. At the present time, the MSFC/

NOTES 4/21/69 BELEW

wn MSC-Agreement for Reliability and Quality Assurance Functions at

-Grumman is in the final stages of coordination. It is expected that final
agreement will be reached by April 28. This agreement details the
_ extent to which we will utilize the MSFC Apollo Resident Office in
accomplishing our Q&RA functions. |~ - - T
"ATM DIGITAL COMPUTER STATUS MEETING: An ATM Digital Com-
puter Status Meeting was recently held at IBM. The program is moving
- satisfactorily with only minor problems being incurred. The revised
IBM Q&R Plan containing the MSFC comments is scheduled to be re--—
leased April 22, with all parts lists and specifications (except 2) having
_been submltted to MSFC. The Critical Design Re\rlew is scheduled for
May 9., -

ATM FUNDS: The S&E Directorate has initiated actions using all their
" FY68/69 program authority against the ATM system. It may be neces-
sary to reallocate ATM funds for the remainder of the year. S&E will
“furnish a tabulation of those items yet to be covered this fiscal year

which are mandatory for procurement initiations.
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J-2 ENGINE - Based on results from the third burn e\perlment on
AS-504, the J-2 engine flight mission rules have been established for
AS-505 covering the contingent actions for various failure modes. For
the AS-505 flight, the following has been established: '

a. Failure of LOX chilldown system - command an eight second
LOX lead~fhr'ough the engine main valve followed by a 100 second delay
before engine start command. The delay permits most of the LOX to
escape from the engine.

b. Failure of LH; chilldown system - command a normal eight
second fuel lead to chill the system, instead of the 53 second lead planned
for earlier vehicles. An 11 to 12 second lead was desired for proper
chill; however, software and hardware changes would be required which
cannot be justified. The eight second lead provides a good probablhty
of success and all resulting failure modes are benign.

Ci Failure of main LLOX valve to close after first S-IVB burn -

-abort-the-mission. A LOX rich shutdown will damage thrust chamber,
. tubes, making fuel pump stall during re-start possible and excessive -
performance degradation probable.

.., ..d, _Failure of main fuel valve to close after first S-IVB.burn -
.._,1nh1b1t engine fuel system chilldown and command engine start, . An. 18,6
..second fuel lead will result instead of the normal eight second lead. -

e. Flight experiment - the LOX and LH; chilldown systemi failures
“will be simulated after SC separation to obtain data to confirm the rules
for all future flights. The LH rule will be modified to permit fuel

bleed through the engine for 53 seconds instead of only the 8 seconds
specified by the rule to obtain as much chilldown data as possible and

to compare with AS-504 results. No attempt will be made to achieve
ignition during this experiment. ; ~ PE ST

J-2S Testing at AEDC - Two 75 second idle mode tests were

. conducted on 4/17 utilizing the tenth row idle mode injector. Preliminary
indications are that heat input to the fuel is approximately four times

that of the previous injector. However, there was excessive steam
blowback from the facility the effect of which has not be evaluated.
_Chamber pressure oscillations of 2-1/2 - 3 psiand 7 - 8 psiat.- . - - _
approximately 1H, were experienced on tests A & B, respectively.
Frequency approximately 1 hertz, There was no hardware damage.
Analysis of the data is proceeding. No indication yet as to what to

do for next air-on. AEDC is preparing for test next Thursday. v
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Most of our activity this week was concerned with preparing first

|iteration input for various PSG panels and sub-panels. Nothing

significant to report.
i
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" NOTES 4/21/69 FOSTER :5 130
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SENATE FY-70 BUDGET HEARINGS - NASA Authonzatlon Hearings of the Aero-
nautical and Space Sciences Committee (Chairman Anderson, Dem., New Mexico)
will be held during the period April 23 through May 8. There is currently no
_1nd1cat10n that you will be required to attend. Dr. Paine will testify on April 23
and Dr. Mueller on the 24th. Testimony by other NASA Program Offices, ESSA,
and Department of Agriculture is scheduled the week of the 28th. The Hearings
conclude with testimony by Milton Klein, AEC,-DOD, and Dr. DuBridge. We plan
to have Mr. Tockley of this office attend the Hearings on April 23 and 24. (-

UNIVAC 1108 CONTRACT - Two call meetings of the ADP Management Decision
Group were held this week to consider MSFC's position on acceptance of the
UNIVAC 1108 system. Acceptance testing had previously been scheduled for
April 14, but software deficiencies still exist in the system. The system is
essentially operational and Computation Laboratory has need for additional time
on the EXEC VIII system. The Group agreed to start the acceptance testing of a
deficient system. In consideration for these deficiencies, UNIVAC will provide
MSFC with time currently being purchased at the University of Alabama at half
the normal cost and will reduce rental on the 1108 system until the deficiencies
‘are corrected. Under this arrangement, MSFC and UNIVAC have agreed for
acceptance testing to begin on April 19 thereby increasing the possibility for
3-G time by 50-80%. |

‘SUBMISSION OF A RESEARCH AND ‘PROGRAM MANAGEMENT PROGRAM OPERATING
PLAN - Headquarters has requested that we submit a Research and Program
" Management POP (Designator 69-2) on June 15, 1969.

_This plan will reflect the latest available data for FY 1969 and a phased monthly

plan for FY 1970 based on guidelines provided. Guidelines to MSF centers for

FY 1970 will be based on the $304,000,000 recommended by the Manned Space

Flight Subcommittee which was $3,450,000 less than requested. Indications are

MSFC will be assessed $1,400, 000 (approx1mate1y 40%) of the’ cut leaving a

planmng level of $110 101 000. , 4
[ —
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l. Mars Viking Program: A fast response anemometer, being developed
under the technical supervision of our Aerospace Environment Division,
has aroused the interests of several Langley Research Center engineers.
They are considering the possible applicability of the anemometer to._
the Mars Viking Progrem (landing of instruments on Mars). The Langley
“people plan to visit the developing contractor, Basic Devices, Inc., to
witness a demonstration test of the instrument., It is not anticipated
that we will be involved in the application of the anemometer to the
Mars Viking Program, since it is an LRC project. y -

2., Earth Resources Program Photo Science Screening Meeting: Mr, O.H. Vaughn
and Mr., S. Brown were invited to attend the Earth Resources Program
Photo Science Screening Meeting in early Aprll at MSC., This informal
group, estsblished by MSC's Earth Resources Div151on, is responsible
__for reviewing all of the earth-loocking photography taken during the
_Apollo 9 mission, and will prepare & "quick look" science report in
the near future. Vg

3. Earth Survey Instrumentation Timeline Studies: North American Aviation
(NAA) is conducting studies for NASA about satellite instrumentation to
be used in earth resources surveys. In these surveys, one of the critical
_.. parameters is cloud cover. At NAA's request, we furnished them.the. .. _ .., .. ..
-- -computer-simulation program which we -develoved for statistically describing
worldvide cloud cover, for use -in satellite instrumentation timeline
+ studies. sNAA informed us that ‘they were very pleased with the results
~-- of -the application of our program to their studies. After a requested
briefing, GSFC indicated that they plan to make further use of it in=
_house, Our efforts during FY '69 to obtain funding for a continuation
of this work, were unproductive. Ve hope to obtain support during FY '70,
....8ince. the<resu1ts will be valuable in the satellite instrumentation tlme-
line analysis area, including Marshall's own AAP work, v’/'

L, 'AAP Post Pass Data Hendling Plan: Mr. Neshyba of MSC presented an AAP
‘Data Handling Plan to OMSF (Mr. William C. Schneider end General John D, Stevenson)
on April 15, 1969. Personnel from MSC, GSFC, KSC and MSFC attended. The
MSFC spokesman was Mr, E. B, Nathan, Co«Chairman of the Mission Evaluation
Panel, Salient features of the MSC Plan are data point redundancy
removal at MSFN remote sites and digital transmission of -the resulting
data stream to GSFC and subsequently to MSC and MSFC to assure timely and
Tost-effective data availability for mission evaluation. Mr. Schneider.
_ggggpted_the MSC concept for data handling, and he agrees that GSFC should
study the feasibility of implementing this scheme. An action was placed on
— MSFC to follow the GSFC study and prepare the pros and cons as to the
effect on MSFC, if the concept were established for the AAP, The GSFC
study is to be completed by May 23, 1969. ,General Stevenson emphatically
stated that NASA haes to find better and cheaper ways to handle fllght
“aata, and that this MSC concept should be con51dered. :

'/'
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NOTES 4-21-69 GOERNER "B /
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SPACE STATION - SOLAR PANELS: Representatives of JPL met
with us and representatives of Science and Engineering on 4-15-69
to discuss solar panel/stabilizafion interaction in a Space Station.
NASA Headquarters had directed JPL to consider the applicability
of their lightweight planetary solar panel technology to the Space
Station program, and JPL requested this meeting to obtain data

on our Space Station configuration. The specific areas of interest
were mathematical models of the structure and the control system.
Since our 1975 Space Station is in the early definition phase, .these
data were not available; however, data are available for the cluster.
Personnel from S&E-ASTR presented detailed data on the cluster
which satisfied the JPL requirements. ;| ~
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1. COST REDUCTION EFFORT: We have been participating as a
permanent member on the Saturn Follow-on Production Cost Reduc-
ition Working Group and are eager to make a significant contri-
bgtion.\/ln accomplishing this cost reduction, not only on the
Saturn but on all programs, we want to make sure that the quality
and reliability of the end-item is maintained. We would also like
to prevent that the contractor is relieved of his responsibility
“to furnish flightworthy hardware, which could happen if Marshall
_furnishes guidelines which are not supported by past history.x//

I discussed the subject with Colonel Teir, who is in charge of
this effort on the Saturn V for Colonel James, and who also
wants to work toward the cost reduction goal without sacrificing
the reliability of the end product. We have to keep in mind that
the requirements placed in our contracts did not happen by accident, |~
and the success experienced so far did not either. I would like to
strongly recommend that we adopt the policy that before any prior
__activities are reduced or _eliminated, one must show data or rationale
‘EEy‘It will not be detrimental to the reliability of ‘the end- item,

i —
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Our quality and reliability program consists of a complex model

developed over the years, and we cannot with mathematical certainty -
-define what ingredient can be eliminated without serious effects.

However, we are reasonably sure that the model works. For future

programs and follow-ons, we should not have to re-justify every

ingredient in this model which led to success, but rather we

should justify the removal of specific ingredients, V/’

2, S-IC STRESS CORROSION FAILURE: With reference to your question
about putting up a fight to have S-IC stress corrosion policies
changed (reference NOTES 3-24-69 HEIMBURG): We have reviewed this
problem with Astronautics Laboratory and find it difficult not to
_suggest complete removal and replacement of the stress corrosion
‘parts as soon as possible, However, from the viewpoint of time and
~cost, I realize the difficult situation created by this solution.
I, therefore, recommend that the stress corrosion susceptible mate-
‘rials be completely and unconditionally replaced on any follow-on

.;hgpgram, and that in the present program up to and including vehicle

"AS-515 stress corrosion susceptible material be replaced by other
material wherever possible without an undue amount of cost and effort.
| This position deviates from the one taken by the Saturn Program Man-
lﬁ_ger in his memo PM-SAT-MGR-12-69 of March 24, 1969, to Mr. Heimburg,
| Our approach would result in AS-516 and subs being free from stress
corrosion susceptible material. 1In the approach taken by PM-SAT-MGR,
"this would not be the case. I do not believe that MSFC should burden
itself with an uncontrollable risk into the far future while the tech-
nical solution is available.,


Lee James What's your comment? B


NOTES HAEUSSERMANN 4/21/69 ﬁ
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Servoactuators for S=1C=7: [t had been planned to retrofit S=IC~7 with ECP 0427

type actuators, This actuator design eliminated materials susceptible to stress
corrosion and/or hydrogen embrittlement and gdd.ed‘ a 3° discrete sensing device.
The new actuator design is not presently qualified and cannot be delivered to KSC
prior to start of stage checkout. Considering all facts, CSE has agreed with PM

to delay the retrofit until S=-IC-8 where installation can be made prior to KSC

shipment. S-1C~7 will use the same type actuator used on S-IC~3 through S-IC-6.

v
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1. S-II ANOMALY INVESTIGATION: (a) A test program to evaluate the ‘J/"['/J’C
resonant frequency of the S-II outboard lox duct has been completed. Pre-
liminary data evaluation indicates the frequency is from 18 to 22 Hz with
higher values occurring at high pump inlet pressure and low engine mixture
ratios. The facility will now be changed to test the inboard configuration
with helium purge tank at pump inlet (proposed new flight configuration).
Testing will resume 4-22-69. (b) In an effort to coordinate and consolidate
the activities of all principle investigators of the S-II oscillation anomaly,
a meeting was held on Wednesday, April 16, Representatives of Boeing,
ASTN, ASTR, AERO, and CSE were present. It was agreed that a weekly
meeting would be held for reporting the status of the analytical and test
activities of each participant, exchanging ideas, identifying problem areas
and initiating resolution. (c) An analog analysis of the S-1II oscillation,
recently completed by The Boeing Company, has successfully duplicated
AS-504 flight results. Considerable "arbitrary adjustment' of parameters

~was 1equ1red to accomphsh thlS, ‘however. The study conducted has been
“useful to (1) Gain understanding of the relative sensitivity of parameters
contributing to the oscillation. (2) Reduce uncertainty of tolerance bands on
each parameter. (3) Gain gross understanding of the limit cycle mechanism,
(4) Aid in the construction of requirements for a refined digital model >
capable of predicting stability margins for past and future Saturn V flights.»
2, S-1I-508 INSULATION DEBONDING: Although the first assessment of the

+...5-II-508.insulation subsequent to static firing indicated no problems, it

now appears®that we do have some difficulties with the corked areas. There

- is definitely some debonding of the ¢ork and a few cracks in the foam

Ainsulation under the cork in the ramp area near ‘the recirculation lines.,

.The preliminary findings ‘indicate that the problem is caused by improper

processes and procedures during the application of bonding both the foam/

core to aluminum skin and cork to foam. ¥V~

~rt 3pSall=13: Cylinder 1 of S-II-13 was accidently trimmed approximately
200 inch teo short at the J-weld attach point. Since the J-weld land is
already trimmed, the under tolerance condition cannot be corrected at
that point. However, the aft lox bulkhead girth weld can be made . 200 inch
lower. This will allow all feedlines to be brought back into tolerance. No

- other systems appear to be afiected, but the investigation is not complete
at this time.\./

4. S5-IC:+505 FLUID POWER BRACKET FAILURE: As a result of cracked

. brackets found on S-IC-9, 10, and ll, (reported in our notes of 3-24-69)
a discrepancy check was run on S-IC-5 and both brackets were found to be
cracked. The brackets are made of stress corrosion susceptible material

and the brackets' flat surface was bolted to a curved surface placing the
bracket under sustained stress. The brackets were replaced and shimmed to
relieve stress, For other stages, brackets are being made from non-stress
corrosion susceptible materials, . 7~

\/




NOTES 4/21/69 HELLER I

1., Package of Film to be Flown on Apollo 10: = f/lﬁ

Drs, Dozier and deLoach recently initiated (as part of SSL's
radiation analysis for the ATM and OWS) an experiment to measure
effects of proton irradiation on 12 different kinds of film for
the CM (command module) of the 505 flight, Design was begun on
April 1 and the completed package was handcarried to KSC on April 7,
Help was received from many people at MSFC, otherwise it would not
have been possible to meet this nearly impossible deadline, 1

2, Proton Spectrometer:

I am glad we could present to you,in connection with Dr, Guenther's
NAS termination discussion, the status and background of the Proton
Spectrometer experiment which is planned as a housekeeping or Saturn
engineering measurement, We hope that it does not mean farewell to
Dr, Guenther, but that he can continue with us on the experiment as
a member of the University of Alabama, Your help with PM (Program
Management) to obtain the funding for a possible University contract
is greatly appreciated, As Dr, Guenther explained in our meeting, the
experiment will measure the hard tail end of the proton spectrum, The
results are urgently needed for solution of the film fogging problem
for ATM and for longtime occupancy of the OWS (Orbital Workshop). £

35 T-031 Flight Experiment Status:

T=031 is an OART approved SSL flight experiment to fly retrievable
coupons on the S-IV/B Workshop, These coupons contain several thermal
control coupons which are exposed to the space environment, At the end
of the mission, in~space measurements of a few of these samples will be
made and one of the coupons will be retrieved for ground evaluation,
Other coupons with the same samples will be left on the workshop for
retrieval on subsequent revisits,

The iﬁ-space measuring instrument is an integrating sphere re-
flectometer, the prototypes of which are in the final checkout stages
at Block Engineering, Boston, Mass, These instruments will be brought
to MSFC and evaluated both electronically and optically.;, =

The experiment has not been approved by the MSFEB; however, a
similar experiment proposed by Carl Boebel of the Air Force has been
‘approved, The Air Force experiment is essentially the same as T~031
‘except they are not planning any in-space measurements, Mr, Boebel
indicated he would be in favor of a joint AF/NASA experiment using our |
reflectometer, We are going to follow this up with OART and the OMSF/AAP
Office, Dr, Sieber and his Scientific Engineering Division will work on
this jointly with members of our Space Thermophysics Divisiongt



NOTES 4/21/69 HOELZER 2
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1. ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM:

A 30-day period of acceptance testing on the Third Generation
UNIVAC 1108 Computer began at 8 a.m., April 19, 1969. Specifi-
cation compliance tests were performed on April 17 and the
contractor was found to be deficient in several items of system
software..- These missing items will not prevent overall systems
acceptance testing from proceeding. Contracting has negotiated
reductions in rental cost to be in effect until the deficiencies
are cleared up.;

Computation Laboratory expects UNIVAC to pass this performance
test in a reasonable period of time. ~

.59 EVALUATION OF THE 18 HERTZ LONGITUDINAL OSCILLATION OF THE
S-11 STAGE:

During the period from April 4 to April 14, the Vibration Section
. supported Phase I of the subject Oscillatory problem. Phase I
was concerned with the determination of the axisymmetric modes
‘-of ‘the aft LOX bulkhead as a function of propellant levels which

wcoprrespond to those existing:just prior to and through the

period of longitudinal oscillation observed during the flight
of AS-503 and AS-504. To support Phase I, considerable
compensatory time and contractor overtime was required in
addition to 206 hours of IBM 7094 time. Approx1mately 88 hours
of this time was run at the Slidell facility.

3. RELEASE OF B-5500 TO GSA:- Computation Laboratory's B-5500
computer was released to GSA March 31, 1969. Negotiations were
made to acquire a limited amount of B-5500 machine time from
the Navy Department at Panama City, Florida. |

4. RAYTHECN 520-EAI 231-RV: The Raytheon 520-EAI 231-RV

hybrid computer system from Slidell has been installed in
Building Uu87 (Astrionics Laboratory). The hardware has been
_.checked out and the software is currently undergoing final
checkout. Productive use is expected to begin May 1, 1969.

The purpose of this hybrid system is to support the Astrlonlcs
Laboratory in checking flight hardware for the Orbital Workshop. 3y, -~




- NOTES - HUBER - 4/18/69 N)zf-/rw

1. " NUCLEAR SYSTEMS AND APPLICATIONS STUDIES: Proposals have been
received for studies of "Nuclear Flight System Definition, Potential
Flight Test and Early Operational Payloads"., These studies will de-
fine nuclear stages employing the NERVA engine, define a stage de-
velopment program, and examine potential early mission applications,
such as outer planet missions and Mars surface sample return missions. |~

¢ isAplannedﬁthat.gwo study contracts will be awarded, totalling
o $1.2M (joint OART and OSSA funding). Evaluation of study proposals
will begin 4-21-69; avard of contracts is expected in about six weeks, |

2. PLANNING STEERING GROUP (PSG) ACTIVITIES: The pace of activities
has increased as expected, in order to meet the new dates for sub-
mittal of NASA material to the President's Space Task Group (expected:

~by mid-June, 69). Several MSFC representatives participated in meet-
ings of the "Earth Orbit Manned Space Flight'" (Donlan) Panel in Wash-
ington during the past week, A sub-panel has been formed within the
"Lunar Exploration' (Scherer) Panel, to formulate lunar program al-
ternatives, This sub-panel met in Houston during the past week, to
select a limited number of program alternatives for further definition,
Data on several candidate planetary missions have been submitted by

- MSFC to the "Planetary Exploration" (Hearth) Panel; additional data

“are being prepared on Saturn V and Saturn V/NERVA outer planet missions.
Completéd descriptions of program alternatives are due from each Panel

“to' the PSG by 5~1-69. The PSG will then synthesize these into total

- program options by 6-1-69, The Centers' role in this synthesis effort
has not been defined to date. ./
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NOTES 4/21/69 JAMES Lalze

1. Apollo 10 Flight Readiness Review (FRR): At the Apollo 10 FRR scheduled
for Wednesday, April 23, at KSC, I plan to condense the items presented at
your Preflight Review to four items: Dynamic transient during S-1C/S~II
staging of AS-504 flight; Low S-IC stage performance during AS-504 flight;
S-II oscillations; and S-IVB mission rule changes associated with the
temperature data to be obtained by simulating the S-IVB fuel and LOX lead
after spacecraft separation and prior to the dump sequence. The major
portion of my presentation will be on S-II oscillations, and I have assured
that the proper backup personnel from S&E and North American will be present,
2. AS-505 Operations at KSC: Checkout of the AS-505 Launch Vehicle at KSC
is progressing smoothly. There will be limited launch vehicle activity througn
Thursday, April 24, due to space vehicle hypergol loading activities, The
wet CDDT is still scheduled to start on April 27 w1th T-0 scheduled to occur
May 2. The dry CDDT will be run on May 3. *

3. AS-506 Operations at KSC: Launch vehicle systems testmg has been
essentially completed. The spacecrait and LM have been erected in the

VAB and the first overall space vehicle test (OAT #1) is scheduled for

May 6.\

4, launch Vehicle Ground Support Equipment Contract Consolidation: We

met with Dr. Rees and Mr., Gorman-during the past week concerning the -~
proposed LVGSE contract consolidation. Both agreed with our approach of
-recommending a total LVGSE competitive bid which will include the effort: -+
presently performed by GE, RCA, Sanders, and others. The draft of the
procurement plan for the consolidation is in preparation. We plan to work .

~ in parallel with all of the MSFC people involved in approval of this plan by
providing copies of the package to each individual and holding a final input

- meeting on April 30, 1969. Our target date for dispatching the procurement
plan to Headquarters is May 5, 1969, with planned implementation in June 1970,
5. Modularized Flight Program: Reference my 4/14/69 notes concerning our
plans to implement a "modular assembly" concept in the AS-507 LVDC {light
software. A presentation of this modularized flight program is tentatively
scheduled to-occur during the week of May 5. Gordon Heffron (Bellcomm
Headquarters) has taken the action to establish a specific time for this

30 to 60 minute briefing to be given to Dr. Mueller-and General Phillips.

- A dry run will be scheduled about one week prior tc the MSF briefing and

a briefing to XSC will be held prior to the MSF briefing. A version of the
modularized flight program equivalent to the preliminary AS-506 flight

- program will be exercised through the SDF (breadboard) prior to the MSF and
KSC briefings to obtain practical experience in the checkout operation.

This operation is expected to be identical to the conventional AS-506 flight
program checkout. \

6. S-IC-10 Static Firing: Static firing of the S IC~10 stage was successfully
accomplished on April 16 .as scheduled. -
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OBLIGATION OF FY-69 OART PROGRAM, A meeting was held on
Wednesday, April 16, to investigate ways to expedite finalization of
FY-69 OART procurements. The meeting was attended by representa-
tives from A&TS~FIN, A&TS-PR, in addition to several members of

the Research Planning Office. Present status of this year's OART
Program was presented and compared with prior years' experience,
Everyone agreed that concerted effort would be required and devoted

to finalizing all OART actions prior to June 30th. Several suggestions
for improvement in Procurement Request processing were offered.

A general agreement was reached regarding adoption of specific methods
to expedite paper flow and communications among the several staff
offices involved. Mr. Russell of this office and Mr. Lawrence Garrison,
Purchasing Office, were designated key contacts for all matters per-
taining to SRT procurements. Several problems have been resolved
since the meeting and we are confident that we will close out the year
with a good obligation status. ~

INTEGRATION OF EXPERIMENTS TO27/S073/S149. Permission was
received two weeks ago to proceed with the combination of TO27,
Contamination Measurement and SO73, Gegenschein/Zodiacal Light, as
well as making provision for the use of the TO27 extension mechanism
for S149, Meteoroid Measurement. When the scope of work for the
modification of the TO27 hardware contract was drafted, it was found
that the original TOZ27 Determination and Findings; were too restrictive
‘to allow this addition to be made. The D&F has therefore been modified
and Mr. Wilbur Davis handcarried it to Headquarters Sunday. We have
received promises of quick action and any help necessary from several
persons in Headquarters., This is the latest of several short delays
which will force the TO27/SO73 flight unit delivery to be a couple of
months later than the AAP office would like., This problem does not
appear to be too serious. If for some reason the D&F does not get
signed promptly, then we will be in a difficult situation and may have to
drop SO73 to save TO27. .







e~

IOTES 4/2] RE :
NOTES 4/21/69 MOO: \)7{/3(

L

1.. GSFC ATM Experiment: Vt“‘cl.on ucsxmg of the qualification test unit of
xis. The only damage
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observed was to an elecivonic package inat was noi rl:gn: type hardwars. Tha
' ocal length was 150 micro inches, which is most saiisfastory. |~

e

ATM Solar Array Deplovmenis Dynamlc analysis of the ATM solaf array indicates
s.ruc.un.l detleciions during c;oioymcn. will nimal. This is ccmrr:..'/ io the
results observed in the deployment of the Pegasus deiector panel wings where ¢ larg
accordion motion was observed in both ground testing and flight. The difference

-

change in the deployment mechanism. |

3. ATM Charger Baitery Regulaior Modules (CBRM): As a weight saving efi
we are conducting ¢ weignhi, cosi, stress, and scm’«du;y siudy of
magnesium and castings versus machined housings for the ATM CBRM design. Since
there are 18 of these items on ATM, the weight payof: could bz aiirac

4. Power Sources: An cdvanced integrated circuit 75 Voli-Ampere Siciic Inverier
-~

developed by Texas Insiruments on Contract NAS8~11925 has successiully undargone

sled testing with the new sirap~down plcitorm at Holioman Test Rangz. This inverter

represenis a maximum of infegration for a s supply which shouid resuli in greater

relicbility for the sysiem. Also, of secondary imporiance, is a reduciion of size and

weight. 7

e

5. Giannini-Voltex: We have been o‘d vised by the Purchasing Office thai they
_not insist we confinue with the confract with Giannini~Voitex for VHF Trcnsnﬁj;e;_i
For_ ATM.. In addition to our complet luC&__O ' con uc:ence _inat Giannini-Vol h
eels that the compeny is in dirs

sed therefore fo ¢siablish cnoiher
source, and we are pxocﬁal—ng to investigate in detail the feesibility of r*cu..\/Z}‘Tg
the plenned, but not yet procured, iransmiiier to be used by McDonne!l-Douglas
in the Airlock. This unit is built by Conic in Sen Diego, a epurcole ouifit in our
opinien. _lt may be that Dr. Giannini will be oleased with the above arrengement
oo

LA el o ;
if his cosis are reimbursed; howev\.., you_will very likely hear from him. Mr. Kroeger

_SPRE | - r
i

ine r\.chmcal | capacify fo_do A}f_ 1 b Purcnc sing
_financial CO:".dthﬂ as well. We have been advi
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C
is aware of our GOPTOGCh and concurs. iz/
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__TECHNOLOGY UTILIZATION: e

Four Technology Utilization proposals contained in our recent shopping
list" submittal to Headquarters have been approved along with a fifth one which
was submitted previously. These projects are as follows:

; 1. Biological Demonstration of Ultrasonic Scanning Device -
$10, 000 - Quality Reliability and Assurance Laboratory
2. Identification and Special Evaluation of New Technology -
$40, 000 - Unlver51ty of Alabama Research Institute
3. Sight Switch Demonstration Units - $1, 000 - Hayes International
4. A Technology Survey on Adhesives - $25,000 - ME Laboratory
and Hayes International
‘ e Teéhnology Survey on Aprotic Organic Electrolytes - $44, 000 -
NAR/Rocketdyne

Total Funds: $120, 000

COMMUNITY ACTIVITIES:

At a2 meeting of the Chamber of Commerce Board of Directors on April 11,
1969, it was reported that the Alabama.Space Science Exhibit is 40% complete and
that the official opening is scheduled for September. It was also announced that
Jimmy Walker, Jimmy Record, and T. B. Chesnutt are hoping to meet with
Dr. Paine on April 28, 1969. Jimmy Walker will be working through Senator
Sparkman's office in setting up this meeting. '

i

VISITS TO APOLLO 10:

A letter to all employees announcing the MARS-sponsored trip to the
Apollo 10 launch next month was distributed last week. Interested employees are
being asked to complete the form attached to the letter and submit it to MARS.

g L

" GAO ACTIVITY:

We have been advised by Frank Dill, PM-CO, that the GAO on the West
Coast had requested Mod. 800 (and the negotiations summary) to the Dc;uglas
S-IVB contract. Mod. 800 is for the incentive conversion. We in turn notified
OMSF, who agreed that we could not withhold the records but should not supply
answers to any questions. All questions and answers relating to incentive
conversions are to be staffed through OMSF prior to release to GAO.

L

GULF STREAM DRIFT MISSION:

A camera system for crew surveillance has been assembled and prepared for
installation aboard the Ben Franklin, which is the submersible boat that is being used

for the Gulf Stream Drift Mission scheduled for June 1969. The camera system consis{
of 3 cameras and controls which provide selective sampling rates. The system will pr

vide continuous surveillance for the proposed 30- day mission. {
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1. Neutral Buoyancy Testing: An underwater color motion picture was made of the
ATM film refrieval techniques which are being developed and tested in the neutral
buoyancy simulator. This film was requested by Astronautics Lab for showing to the
NASA-EVA Working Group. Duplicate TV tapes of the recent astronaut tests involving
ATM hardware evaluation were made at the request of Mr. Jack Joerns of MSC and
forwarded to Houston. =~

2. Orbital Workshop Attitude Control System (WACS): The valve panel for the bread-
board unit is in the final stage of completion. It represents the first all-brazed assembly
performed in our shops. Inspection results are very good. A completely new design of
the thermal unit is being prepared by ASTN. The original idea to utilize the breadboard
has been abandoned. ' ~

3. Cost Reduction Program: The Laboratory had achieved 252.7% of the annual goal

by March 29, 1969, with still some submissions awaiting evaluation. | -

4. Cryogenic Tanks for AAP-CSM: In response to a request from the MSC/AAP Office,
one of our engineers returned to Bendix Corp., Davenport, Iowa, on April 8-10 to
support the MSC team's review of the cryogenic tank program required on the AAP
service module. The mission of the MSC team is to identify and implement the changes
and improvements in software, tooling, quality, testing, and management necessary

to convert from R&D quality products to flight quality hardware. After identification of
the problem areas, a contract will be negotiated between MSC and NR converting the
tank procurement from GFE to CFE, .

5. Tulsa: Mr, E, Bryan, our Resident Engineer at NR/Tulsa (S-II and CSM programs)
is being reassigned to ME at MSFC as Chief, Tool Design Branch, Eddie Bryan had also
acted as MSC's (Bill Gray's) representative at Tulsa. MSC's representation will be
handied by DCAS and at a "hand-over' meeting last week, it was established that any
manufacturing problems which arise between the present time and the end of the contract
will be handled on a TDY basis from either Seal Beach or the ME Laboratory. I was
happy to hear that Mr. Harry Todd, President, Tulsa Division/NR, expressed his
_appreciation for the excellent job that Mr. Bryan has done. Appreciation was also
expressed by Colonel Payne, the Resident AF Representative, and by Bill Gray of MSC
from whom I have also received a letter to this effect. |

6. ATM:

a. During January 1969, the Prototype Branch of ASTR (Mr. Angele) accepted the
responsibility to handle over 140, 000 manhours of electrical and mechanical manufacturing
for work directly related to mainstream ATM, for example Charger Battery Regulator
Modules (CBRM's), invertors, power supplies and distributors. We are reviewing the
shop capacity and documentation status. We will then arrive at suitable make/buy
decisions and establish realistic schedules for discussions with Mr. Kroeger.

b. Owing to thermal requirements, the ATM Sun End Canister design calls for
extensive use of components made from laminated glass fabric. We are buying some
structural components currently and it is expected that we will have to purchase aperture
cover and access door components shortly. Our Industrial Support Branch is attempting
to find the lowest cost way of getting these components. None of our local suppliers have
an autoclave. We know that many of the large aerospsce firms have autoclaves but their
manhcur rates would also be high, We have performed a study and hzave a listing of
smaller type companies in the Fiberglass business with autoclaves. Some of these
companies will be surveyed beginning next week to ascertain that they can produce hard-
ware to meet flight standards. L

. ]
|
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1. AS-505 Flight Mission Rules Review: The AS-505 Flight Mission
Rules Review was held by telecon on April 16 with the Mission
Director, George Hage, and the Flight Director, Glenn Lunney.

There were no significant launch vehicle problems raised in the
meeting, Our restart GO-NO GO criteria have been accepted in
principle by Hage and more detailed briefings of Hage and Lunney .

on the S-JIVB restart rules related to chilldown system failures

(AS-504 third burn experience) are being conducted separately.

2. AS-505 Range Safety: We understand Dr. Debus is concerned
about the increased risk to the VAB area in the dual event of

engine 3 or 4 out early in S-IC flight followed by range safety
destruct. This increase in the risk over previous flights, as pointed
out in the Preflight Review, results from the flight geometry on
southern azimuths from Pad B. Consideration is being given to
r'estricfing the flight azimuth limit to 100 degrees and thereby
shortening the launch window 26 minutes; but no decision is
expected prior to the Flight Readiness Review.

3. Reduction in Operations Support: Current operations budget cuts :'
and constraints have necessitated a review by OMSF of mobile support/
and other requirements on DOD for FY 1970 and 1971. The Apollo
ships and Apollo Range Instrumentation Aircraft (ARJA) are key

targets for reduction after the first lunar landing. This is due to
excessive costs of the mobile fleet (ships, $5M per year; ARIA, ;
$.75M pel}‘ year; ground site average, $1.5M per year) as

incurred by NASA. Although the mobile fleet is a joint usage item,

- NASA pays 85% and DOD 15% of the operations cost. The OTDA

has initiated efforts for renegotiating a more reasonable cost sharing
agreement with certain of the mobile fleet remaining in a "first
priority Apollo' class and other shifted into routine DOD manage-
ment and operation. The reentry ship, Huntsville, and up to 4 of the
8 ARIA will probably fall into the latter category. This is compatible
with MSFC mobile support needs which are identifiable at this time.
However, since the mobile fleet constitutes a very critical element
of the MSFN for retrieving data for engineering and malfunction
analysis, we will continue to strongly support the retention of an
adequate mobile fleet, in particular the ARIA. The ultimate needs
for mobile support depend critically on the launch window required,
A significant reduction in support could be achieved by agreeing on

a fixed azimuth launch (on time). - ;
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1. ASTRONOMY MISSIONS BOARD: Highlights of the Board meeting on
April 18 included a two-hour participation by Dr. Paine (the manned pro-
gram had to be supported in the 1970 budget, but science will be strongly
supported in the next budget); presentations by Mitchell and Halpern on the
Heavy Explorer Program (Phase C funding will begin in FY 71; at present,

- MSFC and GSFC are jointly studying project plans); and attendance by
Chuck Mathews (we must come to grips with the role of man in astronomy,
and we must establish a much closer contact between space station planners
and science program planners). A more detailed trip report is available
through telephone 3-3033,

2. PSG ACTIVITIES: The Astronomy Working Panel of the PSG (under
Jesse Mitchell) will meet on April 24; I was asked to give a presentation
on existing and planned high-energy astronomy projects (SAS, X-ray
satellites, Heavy Explorer satellites). . :

3. OAO-II: After four months in orbit, the Wisconsin Experiment

(A. Code) is 85% functioning; the Smithsonian Experiment (F. Whipple)
is 50% functioning, Results have far exceeded expectations regarding
quantity, quality, and content, Statements by the PI's: F. Whipple -
"Perhaps the greatest benefit of the OAO-II is its demonstration that
astronomers can make valuable observations from space. We can send
highly complex and extremely delicate instruments into the space environ-
ment and operate them from the ground, The potential for this type of
capability is, of course, enormous. ' A, Code -"The full impact of the
OAO-II data will not be felt for at least a couple of years. Some theories
on cosmology will have to be modified and others discarded. Practically
all wp'h.asmers of optical astronomy will be affected as a result of OAO-II, "
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TO: Dr. W. von Braun, DIR /M fj_/ May 15, 1969
éc‘o

Thank you for your good words about the OTES Workshop meeting,

An "action plan'' was not generated at this workshop meeting, and we

had not planned to do that, However, there will be a meeting later this
month of all the group chairmen and the organizers in Washington; the
ground for an action plan will be laid at this meeting, This fall, another
workshop meeting is planned at which we will develop a plan for actions,
particularly for the development of those technologies which were recog-
nized as mandatory or at least desirable during our first workshop meet-
ing,

The purpose of the first workshop was to offer an opportunity of exchanging
technical information related to the design of future space telescopes,

and of identifying the research and technology efforts which are needed

in support of future missions. This purpose, I feel, was well accom-
plished during the first workshop.

I will keep you posted on all future developments of this effort,

Euit-,

Ernst Stuhlinger

Enc:
Cy NOTES 4-28-69
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S-II- 8 - Post-static checkout is contwumrr with stage contractor operations

on a 40-hour work week. All work is on schedule to meet the on-dock KSC

_date of 6/30/69.\

S-11- 9 - "Power- up” and telemetry automatic checkout were accomphshed on
4/23/69, with no problems encountered. |-

S-1C-10 - Evaluation of data from static firing on 4/16/69 is continuing

Current plans call for revnoval of stage from test stand on 5/1/69 and shmmcrt
to Michoud on 5/2/69._~

BOMEX - All BOMEX ships have now departef Gulfport, Ships are expected
to be on station by 5/1/69 and to start acquiring data on 5/3/49. First shipboard
acquired data is tentatively scheduled to arrive at MTF on 5/1 /69 b

Edgewood Arseral Project - Live testing started on 4/15/69 and has continued
successfully to date, '

Emergency Planning - A site-wide civil defense shelter survey and analysis was
performed on 4/23/69 by MSFC Tmercmncy Plannmg representatives, with NASA,
General Electric, Beeing, and North Amcrman Rockweﬂl personnel participating.
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SPACE SHUTTLE TASK TEAM - The first oral technical reviews of the Integral
Launch and Roenuy Vchicle Studies (ILRV) will take place during the week of
April 28 to May 2. The schedule is as follows: April 29, General D;mnucs/
:Convau at MSFC; Apr11 30, Lockheed at MSFC; May 1, North American Rockwell
at MSC; May 2, McDonnell Douglas at LaRC. Most of the Task Team members
will travel to MSC and LaRC to attend these reviews. | -7

SPACE STATION TASK TEAM - Inter-Agency Support for Manned Experiments:
Reference Heimburg notes of 1/20/69 concerning discussions of a micro-biological
experiment with personnel of the National Communicable Disease Center (NCDC).'
Dr. chrby, Deputy Director, NCDC, advises that they cannot support development
“of an automated experiment for Workshop flights but desire to pursue such experi-
. ment oppor LUIl’tlL,S‘ afforded by manned laboratory operations in the Space Statlon/
_Space Base.

e

v

Status of Major RFP's: The MSFC RFP on the experiment module was issued on

J Aprit 22, It is e\p=ctcd that applo umately 6 to c?f)vx bposals will be received. The
- RFP on the Phase "B" Space Station Study is scheduled for release by Headquarters
this coming Mondav. Langley Research Center reported this morning (4/24) in a
brlefmcr that_their ‘RFP on "experiments definition" was issued on April 11.
The proposals are due in by May 15, and only two contractors (McDonnell-Douglas

- and GE) are expected to bid. v

SATURN V WORKSHOP/Bg - McDonnell Douglas gave a presentation at MSFC on
April 24 concerning their wet vs dry workshop study for Dr. Mueller. Bill Schneider,
John Disher, and Bill Greene, NASA/ML attended. Significant points from this meet-
ing are as follows: (a) Bill Schneider asked if MDAC had in any way analyzed the
.desirability of flying the ‘backup hardware in a dry mode. They had not, but was
told that we had looked into this in considerable detail (Bo) and would like to discuss
_this with him, (b) MDAC did not present any cost or schedule information - only
potent1a1 areas of cost and schedule deltas, (c) MDAC does not plan to present their
_study beyond Schneider, i.e., to Mueller or Mathews, unless invited to do so. It
appears that Dr. Mueller w111 not have had this presentation prior to the retreat
_meeting (1 May) except as briefed by Schneider, (d) the results of this meeting
“indicate that NASA/ML (AAP) is defmltely against reorienting the core > program;
but interested in developing a case for a dry workshop_ alté'rnate mis elon_ f_or the
core program backup hatdv vare. \f"/ S DR T

LUNAR ROVING VEHICLE TASK TEAM - The ‘orientation meetmcfs for the LRV
contract with Bendix and Grumman were held this week at MSFC. V
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EXPERIMENT T020 PRELIMINARY REQUIREMENTS REVIEW The
Preliminary Requirements Review for the T020 Experiment, Foot
_Controlled Maneuvermcr Unit, is to be held at Langley Research Center
on May 1, 1969.,
AIRLOCK MODULL CONTRACT NEGOTIA TIONS: Negot1at1ons with
MDA C-ED on the Airlock and Systems Engineering and Integration con-
_tract were initiated Monday, April 21 S o i
"ENGINEERING SIMULA TION REQUIREMENTS AND SCHEDULES: An
MSC contingent will be at MSFC April 29, to discuss the engineering
simulation requirements and schedules., MSC will be in the posture to
1cient1fy any additional engineering simulations that they feel are require-
ments, Addltmnally, an agreement will be reached between the two
Centers as to what engineering simulations are required to be success-
fully cornpleted before a Crew Station Review is held for either a Pre-
hmmary Design Review or Crew Design Review, 7
H-ALPHA TELESCOPE REDESIGN: Perkin-Elmer will precent their
analysis with respect to the changes required on the H-Alpha Telescope
as a result of the request that they incorporate the adjustable mechamcal
~reticle system. The meeting will be held April 28-29, |- :
ATM SCHEDULE ASSESSMENT: During the last two weeks, the ATM
Engineering Manager (Gene Cagle) held a series of meetings within the
S&E Directorate toiqsolve some apparent ATM schedule delays. A
preliminary assessment indicates that for the flight unit, we are up to
.three months late on meeting the KSC delivery requirements per ML-15.
Cne of the reasons we are not able to improve the flight unit schedule is
the unava11ab1hty of suff1c1ent MSF C checkout personnel to work the
prototype unit thermal vacuum testmg and flight unit checkout 1nﬂp3_1_'_a}’1~§1 ’v/
" SOLAR ARRAY SYSTEM (SAS) AND WACS CONTROL ELECTRONICS
PRELIMINARY DESIGN REVIEWS (PDR's): Previous plans were to
conduct the subject reviews in May and June respectively. This week,
it was revealed that for a vawi'lety of reasons, the design status will not
support these dates. Astrionics has 1nd1cated that September apg .
_October can be supported v
ZERO "G'" TEST: Zero "g'" flight tests for the Saturn I Workshop were
conducted at Wright Patterson Air Force Base=on April 9-11, 1969, The .
purpose of the flight was an initial zero ''g" evaluation of the quick_
_Oopening hatch, 1n1t1a1 entry light, vent line and pressurization line
5ea1mo dev1ces “large equipment box transfer through the Airlock Module
and Saturn I Workshop hatch openings, and the equipment transfer device. \/
LM A ABORT GUIDANCE SYSTEM: Now that the LM-A Abort Guidance
_System in the AAP-4 mission is eliminated, a determination is bemc
made to see if the AGS hardwaxe ltso”‘ should be completely removed
(or remain inactive or partially active). Pending results of the study,
Grumman has been relieved of the requirement for an active AGS in the
AAP-4 mission.

S~
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F-1"ENGINE - Reference notes of 4-7-69 concerning fatigue failure
. of fuel high pressure duct because of improper thickness material,

Duct replaccment will be necessary on flight engines 83 throudh 88
- Two of thcqe engines (83 and 84) are installed in a stage (S-1C- 12).

Recurrcnce of this problem is not anticipated since 1) bosses are

no lonoor procurefl from the vendor who supplied the improper
bosses, 2) all bosses procured from this vendor have been
reinspected, and 3) the new bosses are being made in-house by
Rocketdyne. \ ~

Reference notes of 3-3-69 concerning engine system testing
for qualification of S-1C servoactuators. The planned testing for
10 tests and 1300 seconds have been completed on both Hydraulic
Research and Moog actuators. No problems were encountered, L
120" SOLID MOTOR FOR THE TITAN IIIM - The first_seven

~Sggment, 120" solid motor for the Titan III M was tested on 4/26
at United Technolocy Center (UTC). (A total of eight or nine firings
is planned.) Brief information about the test is:

Case Hardware - Five reused segments and two new segments
Burn Time - 120 seconds

Thrust - about 1,40 X 106 lbs. at sea level (about 1,60 X 106
at altitude) : S

Thrust Vector Control - Liquid secondary injection using
N;O4 as the fluid.

Quick Look Results - All objectives were successfully met.
Based on visual inspection, the hardware
_and nozzle looked good., One anomaly
was encountered. An I ’\1204 manifold :
broke at about 103 seconds, resulting in
a fire on the exterior of the nozzle,
However, UTC reported that the test
went to completion with no serious damage

“or. il elfects.
v
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Visit of Economic Mission of Jaoan to Michoud

On Monday, April 21, 1969, the Economic Mission of Japan to the Southerz}
United Stated visited the Michoud Asscmbly Facﬂuy ~ This Mission is
sponsored by the Japanese Government and is composed of nine members
(chairman or president of company) of Japan's Chermnical, Textiles, Shipping,
_Heavy Industry, Electric, Petrochemical, China, and Metal Industries.
Accompanying the group were Messrs., Okuda and Ikeda, Consul- General
~and Vice Consul-General, respectlvely, of Japan at New Orleans, and
Mr Alberto C. Fowler, Director of International Relations for the City
of New Orleans., Following a welcoming address by the NASA /Michoud
Manager, the group was given an orientation on NASA's space program

and Michoud's role in the space program. The group was then conducted
on a tour of the plant,
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1. ASTRONOMY PLANNING: I attended a_two-day meeting of the
_ Astronomy Planning Panel of the PSG in Washlngton Dr. Stuhlinger,
“the MSFC representative on this panel, attended the second day and
presented the overall NASA high energy astronomy program.

- Dr, Harold Glaser of OSSA discussed the solar physics planning.
His proposed program was not aggressive, in my opinion. He dis-
cussed three classes of solar telescope payloads; namely, the 15-30
_arc sec OSO's, the 1-5 arc sec ATM's, and the 0.1 arc sec class
1arge solar telesccpes, which will come in the 1980's. Dr. Glaser
mentioned various program options for ATM-B. These options
included a new man-attended spacecraft such as the module design
generated in the ATM Follow-on study, use of the back-up ATM-A
_ systems hardware to carry new expemmen_ts, use of OAO for ATM-B,
_and resurrection of AOSO.

Dr. Les Meredith presented the optical astronomy program.

An evol}}t;onary OAO program (OAQ's to do everything in space
astronomy) is be1ng pushed strongly by GSFC OAO evolution into
an unmanned 120" diffraction limited telescoPe was shown. Solar

" payloads and grazing incidence X-ray telescopes were also included
on OAQO's. After OAO-D, the OAOQ's will be launched by Titan III
class vehicles.

_Dr. Stuhlinger presented the high energy program. His
presentatlon was_the most forceful and meaningful of the two-day
_meeting.’.'Mr, Mitchell said that Super Explorer was his hlghest
priority new hardware start planned for FY-71.\A three- -option
program proposal was presented for Super Explorer. These options
represented only minor deviations to the proposed program I
presented to you last Monday. Jesse Mitchell was very pleased with
the proposal and our work to date in general ;

sy SCSSAN R

2. OSSA POSITION ON SPACE STATION ASTRONOMY: I do not
believe that Mr. Mitchell will be willing to associate a major astronomy
_start with the Space Station until NASA makes a: firm commitment to _
build the Space Station. Mr. Mitchell indicated that we should plan

_for facilities on the Space Station to accommodate, on a short lead -

' t1me ‘basis, a variety of small astronomy experiments. In particular,

" he mentioned the gv experiments platform be1ng designed by
Astrionics.
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POP 69-1 FOR RESEARCH AND PROGRAM MANAGEMENT (R&PM) - Results of the MSF review of
Marshall's R&PM POP 69-1 are as follows:

($ in 000) : '
FY-69 ; : FY-70 ‘
MSFC  ° Proposed MSFC Proposed
Request .- MSF .Plan ZQS Request MSF Plan ZS
Total - 116,361 . >116,361 .0 Zi— 112,201 111,501 -700 Zé"
Zﬁ;_ Although Marshall's FY-69 authorization was not reduced, MSF feels that our

plan is susceptible to cost savings of $350K in the following areas: (1)
Travel (100K), (2) Overtime (150K), and (3) Supplies and Materials (100K) . "

Zé_ In the MSF FY-70 oneratlng plan, Marshall's allocation has been reduced $700K

below Our request " This reduction con51ders the Teague Subcommittee reduction .
i of $3 4M in the MSF part of the R&PM budget MSF considers that the following

areas are susceptible to savings totalling $1,393K: (1) Overtime (150K), i

(2) Communications (200K), and (3) Equipment (1,043K). \///"» l

s

Due to the current FY-70 Budget outlook, MSF has requested that our equipment purchases
b held to a minimum, and that purchases replace lease arrangements only where a rapid
~payback is indicated. Further, to the extent that funds become available within FY-69,
we have been instructed to apply the money to our support contracts as forward funding
to provide maximum f1ex1b111ty for FY-70. e 5

HOUSE SPACE COMMITTEE MARK-UP OF FY-70 BUDGET - The House Space Committee has com-

. pleted its mark-up of NASA's FY-70 Authorization Bill, “The bill has not yet been
reported out by the committee, but we have been informed that the committee accepted
the subcommittee mark-ups without change. Subcommittee recommenda;xons add_$229.2.

“to the Johnson budget request and total $274 2 more than Mr, Nixon's revised request.

“The committee is reported to have had only one “dissenting vote on this mark. This
may mean no more than that the committee wants to be on record as not contributing to
the further decline of the national space program.y,/’

INFORMATION KITS FOR REP, WAGGONNER - Rep. Waggonner (D-La.), member of the MSF
Subcommittee, has asked Capt. Freitag for information kits on MSF Centers. We have,
with the assistance of Public Affairs, provided MSF with two loose leaf brochures on

MSFC history, organization and capabilities, One brochure will be given to Rep. Waggonner
and Capt. Freitag will retain the other.' "

. RESCHEDULE OF SENATE AUTHORIZATION HEARINGS - Senate Space Committee Hearings sche=
duled for April 23/24 were _cancelled, The hearlnos will _begin Monday, April 28 with
Dr. Paine's testimony. Dr. Mueller and Dr. Lundin are scheduled to testify April 29
and 30. Mr. Tockley of our office is observing these hearings. -
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1. Space Shuttle Inhouse Aerodyvnamic Supnort: A series of scale_

_model serodynemic test progrems is scheduled for our 1k-inch 2

“Trisonic Fecility in support of the Space Shuttle Vehicle studies,

"In sbout one month, a simplified model of the tip tank, ascent

stage will be tegted to obtain stability data in pitch, yew,

‘and intermediate roll positions for use in determining control
_system logic and cross coupling effects. Tip tanks will be
pressure instrumented for structural and mess fraction studies,
~The data from this simplified shape will produce the asymmetric
serodynamics and tank loads required for the first cut to control,
and structures studies, Additional tests will be conducted during
‘July on & scaled Moncmese configuration (single Triesmese body) .
-furnished by GDC, Parametric stability data will be obtained over
a Mach range from 0.2 to 5.50. In August, tests will be conducted
_in the lh~inch tunnel on the Lockheed Star Clipper Space Shuttle

configuration, Stability, tank distributed and total loads data

‘will be obtained on a parsmetric model furnished by Lockheed.

2. Mmericen Geophysical Union = 50th Annual Meeting: Eight scienti-
fic pepers, written by members of our Aerosvace Environment Division
‘and associated contractor personnel, were presented at the 50th
Annual Meeting of the American Geophysicel Union, Washington, D, O.,
April 20-25, 1969, These papers discussed the results of studies
concerning: (A) 3%he develcpment of an improved upper atmospheric
_model, (B) the analysis of satellite drag - determined density
and thermosphere probe data, (C) solar activity predictions, and

P

(D) ionospheric properties. \s

3. Apvointment of Senior Postdoctoral Research Associate:
Dr. C. A, Harvey, of Honeywell, Inc., has unofficially informed
.us that he will accept & one-year eppointment as a _senior post-
doctoral resesrch associate with our Laboratorv.v(’ . Harvey,
an thstandlng research scientist, has published many major
results in cptimal end adaptive control theory. His research
“here will be directed toward space station and shuttle vehicle
attitude control problems.//Dr. Harvey's associateship will
“begin in Aupust.»

k., AIAA Dynamics end Control Conference: A paper, "Attitude
'Contrel of a Manned Earth Orbiting Space Station," has been
accepted by AIAA for presentation at the AJAA Dynamics and
Control Conference in Princeton, New Jersey, August 18 - 20, 1969,
Bob Ryan and Gene Worley, of our Dynamics and Fllght Mechanlcs
Division, arz coauthoring the paper.

S
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1. REACTOQ-THERAO“LECTRIC/SPACE STATION STUDY: The week of June 16- 20

electrlc/qpace Statlon Study " The presentatloq will emphaSLZe ‘the proposed
__Atonlc Energy Comnission (AEC)/Atomics International (AI) and MSFC

. _cooperative “development schedule and the growth capabilities of the

R -TE system. Additional detail of selected subjects covered during the
Decemoer briefing will also be included. The MSFC inhouse study team
managed by PD-DO-EP and the AEC contracted AI study team will make the
“presentation to interested space station and management personnel.

TAEC representation from division level or higher is expected.

2. PRESENTATION TO OART RESEARCH ADVISORY COMMITTEE: Mr, Brantley
of our office and Mr. Graff, S&E-ASTR-EP, will present AAP Cluster,
Lunar Surface, and Reactor-TE Power Conditioning problems and proposed
"improvements to OART's Research Advisory Committee on 4-28-69 in
‘mWash1n0ton. MSFC participation was requested by Mr. Woodward, Space
Power and Electric Propulsion Division of OART. v ot
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1. 'S-II PROGRAM: Five S-II stages (3 through 7) have been sub-
jected to post cryogenic tank inspections at MIF without any
significant defects being found. VBased on this fact and dis-
“cussions with Astronautics Laboratory, we have agreed to the
deletion of this inspection beginning with S-II-8.

2, STATIC FIRINGS: We recently held a short review of the
~.static firing failure study which FEC has been conducting. The
Study revealed that twenty-three failures were detected durlng'
‘statlc firings which could not have been found at .any time
“Sther than static test or flrlng These twenty- three fallures
“WﬁﬁId"Héve resulted in launch delay or loss of mission had they

occurred durlng a countdown or a- flieght, v

—

o
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1. AS= Slh S |1VB STAGE BURNER OVERiEATING CONDITIONS ISOLATED: lhere is a
slight chance that the AS-505 S-1VB 0O,H2 burner may overheat during flight
operation. if the burner operates in the "hot" corner of the operating box.
After careful review, it was concluded that the AS-505 burner has not been
tested at sustained low fuel tank pressures and may overheat at these
conditions. The probability of this is considered low. The AS-505 burner
will be subjected to only a normal flight mission duty cycle. Its capability
to perform this duty cycle has been demonstrated during ground test.
Therefore, it was our recommendation to fly the S- -1VB- 505 burner W|thout
additional testang‘i/ R

27°°SZIC=5 FUEL TANK ANOMALY: After completion of RP-1 fueling, a procedural
error caused a negative pressure to occur in the fuel tank. This developed
“‘when’ pneumatic power to the stage was inadvertently removed permitting

the prevalves to open. Damage was experienced when (1) the fuel tank
bulkhead buckled and was subsequently blown out by repressurization, (2)

the vent line was pulled loose from the interstage and (3) the brackets
holding the fuel tank solenoid were pulled loose. Subsequent inspection
revealed wrinkles on the dome. An extensive inspection of the bulkhead

is underway by The Boeing Company with S&E-QUAL and SEE-ASTN personnel.

No impact assessment has been made at this time.y”

3. ORBITAL WORKSHOP HABITABILITY SUPPORT SYSTEM (HSS): A meeting was

held at McDonnell-Douglas Astronautics Corp., Western Division (MDAC-WD)

on April 23 between representatives of MDAC-WD, MSC, and MSFC for the
purpose of establishing a test program to support the final design solution
for the urine processor. A vacuum drying procedure has been proposed as _

_an alternate to the recommended,ﬁreeZlng procedure to process and store
urine samples. The proposed test will compare the results of freezing
and drylng procedures including the effects of prolonged storage on
“urine constituents. If it can be proven that drying does not apprecaab]e
effect the urine constituents any more than freezing, then our urine
processor design will probably go in favor of the drying procedure This
will s;mpllfy our design for the urine processor as well as provide storage
savings in the Command Module (CM).'
L. POGO: Recent POGO analyses of S l|-505 using the updated outboard
line data (18 Hz) does _not improve the stability time history. Therefore,
“the combined structural pt propulsion model remains inadequate _to produce
&~Tld POGO stability results. Effort contlnues in the incorporation of
‘bulkhead test data into the stablllty model .
5. MAN-SYSTEM LOCOMOTION CONTROLLER CRITERIA FOR EXTRATERRESTRIAL
VEHICLES, PHASE Ill: During a system final checkout driving over the
simulated lunar terrain test course, the Bendix MTA vehicle suffered a
_wheel failure while being driven through one of the craters The ldeft’
“front wheel support arm fractured at a welded joint. Inspection of the weld
“faiTure revealdd a defectlvc weld. Test Division personnel gave high priority
to repairing the vehicle so it would be operable for the Columbia Broadcasting
“System (CBS) TV interview and lunar roving vehicle driving demonstration ;
on April 23 at the simulated lunar terrain test site. Public Affairs Office
Tréquested through the Director, Astronautics Laboratory, support for the CBS
LRV demonstration. Mr. Vaccaro was requested to be the test subject in the_
_Litton hard spacesuit for the CBS LRV driving demonstration and interview. V//

N




NOTES 4-28-69 Heller R 5,-\:',
4lpsoch .

1. PHYSICS & ASTROPHYSICS DIVISION: As you know, Dr. Alfred

Weber is Chairman of the Physics Department of St. Louis Urifversity

and has been with SSL every summer for ten years. Three weeks ago

I asked him, with the approval of S&E, to become the Chief of the

Physics and Astrophysics Division, and he accepted. His requested

sabbatical from the University has been granted. He spent three days

“With his Division last week to become familiar with the status of our

scientific activities and to start giving scientific direction in some eTTIiA T DA
specific cases. He will take over full time in five weeks. All members

of SSL, ‘ft_gpe_cﬁigfily'_ft,hc}s_éﬂb:f;_th'e; P-Division, are very glad about this ‘.,,..V,:"} i /

e T

2. OPTICAL CONTAMINATION PROGRAM: I had a telephone conver-\\l.:'ﬁ
sation with Bruce Lundin of OART about our SSL optical contamination \ s
program and the recent presentation to him on this subject which was
organized by Hugh Dudley and Dr. J. Dozier. Mr. Lundin told me that _
he is well impressed with our program, that it'is Wéll thought out and
that it compares favorably with all other programs, including that of
the Air Force. We ourselves knew this since we are in contact with
all other groups in the country, but it was good to hear it from Bruce
Lundin., He indicated that OART is going to sponsor this in FY-70.
“We discussed some very urgent needs for in-house instrumentation.
He requested an immediate FY-69 submission for our most urgent
needs. This has been done through Dr. Johnson's office. {.~

3. SCIENTIFIC ENGINEERING DIVISION: With the approval of S&E,
Dx. Sieber will be starting today to function as Chief of SSL-S,  the
restructured and renamed Scientific Engineering Division. “All internal .
~ transfers within SSL will also become effective today. As you already

know from Karl Heimburg, Fritz Pauli, who has been with SSL on loan

from Test Laboratory since last fall and was expected to fulfill a key

role in SSL.-S, won't be with us any more. We are going to miss him. (V./’
e

T T ANSERIRTUSEE L e S

Dr. von Braun:

Dr: Weber is an outstanding addition to SSL..
You might suggest to Gerhard that, if your

calendar permits, you would like to spend five
..OF ten minutes talking to Dr. Weber. g

N s
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Ed Buckbee
Translation
So am I B
[Dr. Alred Weber, Chairman of Physics Dept. of St. Louis University to join SSL as Chief, Physics and Astrophysics Division]

Ed Buckbee
Translation
[Appended note from Jim Shepherd suggested Dr. vB spend 5-10 minutes w/Dr. Weber, and Dr. vB noted:]
Bonnie Please arrange. B 5/1

Ed Buckbee
Translation
O.K. BH 5/5
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1. ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM:

Acceptance testing began on Saturday, April 19, 1969. Two good,
Jdays of running were experienced on Saturday and Sunday " Monday,
Tuesday,\and Wednesday ‘exhibited “an "excessive amount of downtime |
causing at least 22 hours of downtime to be logged on Tuesday.

The Eroblem was located on Thursday at approximately €:50 p.m.,
and is attributed to a serious error in the system software.

The error was corrected by UNIVAC and overall system operatlon
has improved. v

2. COMPUTER SUPPORT FOR REDSTONE SCIENTIFIC INFORMATION CENTER:

Progress on the on-line system for the Redstone Scientific Information
Center (RSIC) continues in spite of difficulties with third generation
_equipment. Several systems servicing RSIC can be placed in a
_production status in a very short time once the computer hardware

.and software are stabilized. In the meantime, we are continuing

to furnlsh to RSIC necessary support on our second generation
equipment,-

3. COMPUTER SUPPORT ON THE UNIVERSITY OF ALABAMA-HUNTSVILLE UNIVAC
1108:

Since early April when the Computation Laboratory UNIVAC 1108
Executive VIII system was configured in order to begin acceptance
tests, we have had to rely on the University 1108 Executive II
system for much of our business-type computer applications.

Processing substantial machine runs off-post has led to a number

of delays, operational problems, and late reports. This situation
is expected to continue for some time, or until Executive VIII
_become more stable and can handle our entire workload on-site.

We expect improved service, however, and are working to eliminate
these problems as well as to attempt to get the more urgent

reports out first. Backup arrangements for Executive II processing
at Slidell are-also being investigated., " =
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NUCLEAR (XE) ENGINE TEST FIRINGS: [The nuclear XE engine intermediate

Jpower test ran successfully on 4- 16 69 achieving 450 MW and 3100° R
chamber Lcmpuxature. The full power Lest schaduled for 4-30-69 has’
been postponaed to the following week, due to problems with the test
“’stand exhaust cooling system., ~"

LUNAR PIANNING PANEL: The PSG Luner Plannlng Panel (Capt. Scherer)

.has defined 5 program alternatives for SA-516 and beyond These

ranged from _buying 6 more Saturn V/Apollos to 1ntroduc1ng a 3-man
. direct capablllty with a Saturn V lunar logistics system (requ1r1n0 4

<L ma301 Saturn V uprating). Capt. Scherer is concerned about a potential

program gap between 515 and any follow on, since it will be 1974 at
least before any new systems could be 1ntroduced because of probable
budget constraints and currently estimated lead tlmes V/f“’
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"1, AS-505, Oil Canning of S-IC Fuel Bulkhead: During a planned mod
to the KSC facility at 1:00 am Sunday morning {(April 27) , it was noted
that a balance valve in the GNy distribution panel was leaking. Work
was started to remove and replace the valve. In order to replace the
valve, GN, pressure was dropped. This GN, pressure is supplied to
the S-IC fuel prevalves to keep them in a closed position. Dropping of
the pressure caused the prevalves to open, allowing fuel to drop to the
main valves and pass through the overboard drain lines located between
the prevalves and the main valves. Approximately 5,300 gallons of fuel
- was lost creating a negative pressure in the fuel tank. This caused the
fuel bulkhead to buckle inward. A 5 psi pressure was applied to the fuel
tanks causing the bulkhead buckles to reverse, but this_left several
_creases or wrinkles in 3 gore segments of the bulkhead The fuel vent
line was damaged and has been replaced; the fuel vent valve is opera-
‘tional but will also be replaced. A visual inspection has been completed
and a dye penetrant test and an ultrasonic test are being performed today.
If these tests show that the structural integrity of the bulkhead is satis-
Jfactory, CDDT will start tomorrow morning. I will keep you briefed on
‘the developments W e T

2. AS-505 Performance Status: General Phillips,by letter to me this week,
expressed his concern on maintaining confldence in our preflight perfor-

T N WS e AR

Jnance predlgE{qns. “This concern stemmed “from the S- S-1C stage low
perfor}ngln‘E:e on the Apollo 9 mission, and he asked that we assure that
“the oata available to the public (plot'boards and press kits) will agree
w1th the best performance estimates on any change to performance
estlmates for AS-505 and subsequent. In closing, he encouraged us to
use ‘this instance to generally tighten the weight and performance report-
ing of changes in the form of a detailed description of the nature of each
change. A detailed assessment of the AS-505 performance status is :
currently in progress and is scheduled to be available for transmission

to General Phillips on May 1, 1969. We and S&E are reviewing the
‘performance prediction cycle to identify actions required to assure that

. _our performance predictions are maintained in an up-to-date status and.
_are disseminated as changes e g
3. Review of Contractor Manufacturing and Test Planning Interfaces:
A NASA review team, chaired by George White, Apollo R&QA, has
_recently completed a review of the Apollo/Saturn prime contractors'
__manufacturing o.l'ld test planmng interfaces. 'Ihe briefings given by our

The team was 1mpressed by the steps whlcn have been taken by ‘MSFC to
assure that all test/mspectlon requirements transferred to another site
are, identified clearly and tracked. v
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Nothing of significance to report.
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1. AAP-4 Cluster Stability: An analysis has been completed of the AAP-4 Cluster
_Stability unger ATM CMG com‘rol for the sufuchon where one of the CMG 's has fcnled.
This was an area of concern raised by Lcngley Resench Center as bemg unstable. Our
~ detailed anolys:s determines that a CMG failure appears as a Ioop gain reduction
_which can be adequately handled by sizing the CMG vehlclellgop gains properly.

\_‘prlor to launch and will not involve an in-flight gain change. The cnalysns will be
verified | during ATM simulation testing with hardware later this year. -~

N o

2. CMG Actuator Pivots: The CMG torquer gear chipping problem is still with us.

During a second test of an ocfuctor bIVOf chlppmg of gear teeth again occurred.

Chipping durmg an earlier test was accredited to gear out- oF—roundness These

loaded gears are diy lubricated and are of hardened material in order to overcome

reduced CMG bandwidth due to backlash in the original gear design. Gear chipping
-occurred after three days in test. We are investigating if even tighter alignment ‘roleronces
.can cure the problem; if not, we  may have to settle for a  reduced CMG bandwidth.
Reduced bandwidth is adequate for AAP cpphcchons however, when we announced this
“situation earlier, Dr. Mueller advised us to pursue . fix whlch did not limit future CMG

_applications.. You will be kept advnsed

3. CMG Thermal Vacuum Testing: Thermal vacuum testing of o total CMG with assocnafed
elecironics was completed last week with satisfactory results. Indications are that the
“CMG Inverter Assembly, which mounts separately from the CMG, ‘would reach a temperature
durlng the AAP-4 preoperational period (first 12 hours after liftoff) too low for application
of power at ATM solar array deployment. Passive thermal conditioning is being pursued

_in order to circumvent the use of active heaters involving need of battery power. v/""

4. Miniature TV Camera: The MSFC Technology Utilization OFFice, in response to a
request originating from Dr. Paine, has requested that we demonstrate the MSFC miniature
_television camera at the annual meeting of the President's Committee for the ‘Employment
of the Hondmapped in Washington on May 1 and 2. You recall that the camera utilizes
a mlmc’rure vidicon for light sensing and is small enough to slip into your coat pocket.

Mr. Carl Huggins, the Technical Supervisor of our contract with Teledyne for this work,
will conduct the demonstrations. v o
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System Safety Surveys at Michoud and MTF: This past week, we

~ completed a System Safety Survey of Michoud and MTF and included

both Boeing and North American Rockwell operations at MTF, Our

findings indicated that both Michoud and MTF have focused attention

to a safe operation through proper management attention to the subject.

_ At MTF both North American Rockwell and Boeing have the system safety

people review and sign-off on all test and operation procedures. We

_established complete confidence through in-depth discussion and review

with the real operating people that they, in fact, use their procedures

religiously and have very well qualified people.

<

We are convinced that the MTF operation by both contractors is exsyét
today m the checkout processmg, ‘and static flrmg of our stages.' We
did, however, express real apprehension with both contractors concernmg
the possibility that over-confidence and/or complacency that could very
.well set in. Both organizations will be phasing down in personnel and S
activity in the near future. As a result there is always the tendency to
short-cut procedures or reduce emphasis on a safe operation. It behooves
all of our managers to coasistently call attention to this possibility and
"to provide additional incentives to the operating elements to insure that
such complacency and/or over-confidence does not set in. T

Navy Certification of the Ben Franklin: We have been working with the

Navy to insure proper certification of the Ben Franklin prior to its mission.
The sub-mariner section of the Navy is currently performing a certlflcatlon,
_ncluding the review of safe operating procedures. Progress is slow because
much of the documentatlon is written in the French language.

If an impact develops toward the scheduled launching of the Ben Franklin
because of related problems, we will advise you. V/’
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PRESIDENT'S COMMITTEE FOR E/It//[PLOYMENT OF THE HANDICAPPED:
Plans are complete for participation by the Technology Utilization Office in
the annual conference of the President's Committee for Employment of the
Handicapped. Mr. Dave Winslow will present a paper on the Patient Moni-

“toring Unit and Mr. John Graham will speak about the sight switch wheel
chair. .The wheel chair will be demonstrated by Hayes-Huntsville. Mr. Carl
Huggins of Astrionics Laboratory will demonstrate the mini-TV camera.

ATM CLEAN ROOM: ‘
We have received Headquarters' approval of Project 8028 (ME Laboratory
ATM clean room), and AAP funds have been provided for this work and the

Tdesign of ACE area modifications. We have not yet received approval of ‘
Project 8029 (Quality Laboratory clean room and ACE area modifications). \/

—
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1. 8-II Pogo: N« '-n Ar*’erman Rockwell has designed a new LOX duct
and accumulato s S rn*wr engme. This duct employs a Jomted
“outer tube that L’l»_._— ____rt tow am reducmg the buildup of stage vibration.
_We wiil tar,ncate Gne duct tor Statlu test The modification of the §-II
i min r-stage for v1brat1on tests continues with work on
schedule. The existing mini-stage has to be raised for insertion of the
thrust structure. The lifting hardware will be load-tested to 75 tons by
“piping 20,000 gaHono of water into the LOX tank. Following this test,
the somewhat tricky job of breakmg the epoxy joint between skirt and
_ support ring will be undertaken. Planned procedure for doing this has
“been discussed with the Astronautics Laboratory and their okay requested ..

2. MDA: The S&E-ME fabricated MDA has been installed in the test .
fixture at Building 4619, and the base for assembly of the airlock is being
" installed and leveled tc receive epoxy application. The McDonnell airlock

N\‘H}_}fdmed to arrive about May 1, 1969.

i

3. ATM: ATM funding still remains a problem. S&E-PR (Planmng &

Resources Ofnce; has reteased $100 000 for fabrlcatlon serv1ces and
direct materials, ThlS amount is not sufflclent to cover r the outstandlng

IDIL'//.{!‘(SJ 7

e

SEtions o1 fabrication nor for all outstandmg direct material procurement.
requests . Schedule critical items are being held up. We are now in our

L AT TR

") thlrd week of this delay.

it B O A TS SO ON G T

4, ATM: Polyalkene insulated wire made by Raychem is used in ATM
distributors. The problem of stripping the insulation from this wire has
been investigated., The cryogenic wire stripper developed by ME some
“time ago was used on AWG 16, 20, and 22 wire. The insulation is not

as slick as teflon; therefore, the short piece to be removed from the end of
the wire is more difficult to pull off after being fractured Under a
magnlflcatlon of 7X, no conductor damage could be seen, Three cryogenic
wire strippers are available for immediate use.

5. Payload Shrouds Flight Hardware; Verbal authorization has been
received from PM-AA (Apollo Applications Program Office) to initiate

.procurement action for all rings required from McDonnell/Douglas for
_all flight payload shrouds. \//

6. Lunar Drill: Work on the lunar drill is continuing and an urgent
_request for modlflcatlon of the Morris Radial Arm Drill has been received
“from the Astronautics Laboratory. This hardware will be used in lunar
drill bit development l/



Ed Buckbee
Translation
Lee Belew What's the problem? B
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Apollo 10 Range Safety Evaluation of the Apollo 10 (Pad B) range
"safety problem is continuing. Loss of engine 3 directly after liftoff
'in conjunction with a steep trajectory would lead to unacceptable
dcstruct lines unless the launch az1muth is limited, KSC feels that
‘a limit of 840 azimuth (approx1matcly 2 hour launch window) would
completely eliminate the problem and provide satisfactory protect1on
~to the VAB. However, MSF has established 90° azimuth (neaxly 3
_hour window) as minimum acceptable. Present analysis (based on_
.trajectories provided by AEROQO) is to result in two sets of destruct
lines (for both worst and mean winds from 75°). Since launch
‘release is wind limited for vehicle structure and S/C land landing,
it is hoped that consideration of these limits for the range safety
problem will permit launch azimuths somewhat above 90°, or a
wmdow in excess of three hours, \/

(B
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1. PSG ASTRONOMY PLANNING GROUP: Jim Downey and I attended a
PSG Astronomy Planning Group meeting on April 23 and 24, I had to give
_a presentation on the High Energy Astronomy program. This program
1ncludes the Heavy Explorer project which PD has been studying during
past weeks. The presentation led to a lively discussion of several hours.

Although opinions d1ffered somewhat regardmg some programming aspects,

B

support from all_ members of the group Mr. M1tche11 stated agam that
the Heavy Explorer program w111 have f1rst priority on OSSA's FY 1971
-budget submission. .

o

2., WORKSHOP ON OPTICAL TELESCOPE TECHNOLOGY: Arrangements
have been essentially completed for the Optical Telescope Technology
~Workshop to be held at MSFC on Tuesday, Wednesday and Thursday of this
__week, Thepurpose of the workshop is to permit an exchange of technical
_information related to the design of future space telescopes and to 1dent1fy
the res earch and technology efforts which are needed in support of future
mlssmns The sponsoring offices are OART and OSSA; they have compiled
an invitation list which consists primarily of people at the working level who
are directly involved in optical telescope technology problems on a daily
basis. After two general sessions in Morris Auditorium, the attendees
will break up into prearranged work groups, roll up their sleeves, and
_really attack the_technology problems confronting them. Mr. Barry Graves
of Langley Research Center is the Technical Program Chairman, and I am
the Chairman for General Arrangements at MSFC, which is serving as host

Center, /
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Ed Buckbee
Translation
E.S. This OTES Workshop was very well planned and organized. Congrats to all who helped making it such a success. Please send me a copy of the Action Plan in the Technology Area that was finally agreed upon when everybody went home. B 5/11/09
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